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El vie o£ the i nhlished and of the rolntivo cost and efiicicncy of the different processes 

employed. 

TV. T7te organisation of iTic J>epar! ment. — Under this head consideration will* be given 
to the qaestiou which has been under considerntion from time to time o£ Iho transfer of the 
head-qiiarlcrs from Calcutta to Uehra Dun^ and of arranging for outside agency to do the 
extra-department al work which at pre-rent imposGs such a burden on tlic Snrroy publishing 
ofllces. It will ho for consideration how far, having regard to the volume of worlc expected 
from it, the cadre of the Department both in its Imperial and Provincial Branches is in need of 
being strengthened ; whethar its efficiency might not be increased by better organisation, and 
more especially by better urrangements for the local supervision of work in the field; whether 
the method of recruitment to the Provincial Branch is euscepliblo of improA^einont ; and 
liow far the larger employment of native? of India is possible. Xfc will also have to be con- 
sidered whether, with topographical work actively in progress all over India and on the 
frontiers, and in view of the necessity of maintaining the maps which will then he prepared by 
svgtematic and periodical revision, it would not be better to decentralise the administrative 
control of iho Department, and to locate several head-quavters tn different provinces in closer 
relationsbip with the Docal CJovcrnments, and if so, it will he for decision wdiefcher each local 
centre should be responsible for survey and drawing only, or be provided with an eqiupment for 
the reproduction of maps also. Pinally, the organisation of the drawing and publishing offices 
requires thorough investigation with the view oE ensuring that the maps shall he published as 
soon as possible after the surveys on which they are based have been completed. 

The Committec^s recommendations will bo framed with the strictest regard to economy 
and with the ^dew of arranging that topographical maps shall he prepared oul^- with such a 
degree of elaboration and on such a scale as may bo absolutely essential in different parts . of 
the country. Their report will include an estimate of the additional expenditure required to 
give effect to their X’roposals. 


The Committee will formally assemble in Calcutta on the 15th l^ovember. In the 
prosecution of their investigations the membfrs of the Committee will, besides examining the ^ 
head-quarters offices at Calcvitta, visit the other Drawing Offices, and inspect in the field so 
far as x>05sible, the work of the field parties employed in different parts of the coiuitry. 


ComjTOailioa of tlio Comioittcc. 


3. The CommittoB ivas composed as fol- 
lows : — 


JTc7}ibers j 


i 

i 


27vcstc7cn£ ^ IMr. d. O. jMii/XiBIl, O.S.I., I.O.S., Secretary to the Govemment 
of India in tlio Department of Devon ue and Agriculture. 
Col. Silt JobxDakqtthaiisox, K.G.B., II. D. (retired), late Director- 
General, Ordnance Surveys of tlie Dnifced Kingdom (nomi- 
nated. by tile Secretary of Stale for India). 

Diout.-Col. K. D. liOKGC, It.D,, Surveyor-General of India. 

Col- i?- H- KnniiY, Assistant Adjutant- General (nominated by 
the Gommander-in-Ghicf in India). 

Sccrelart/ ^ IVEr. C. A. DAxtnox, X.G.S., Settlement Oflicer, Kohat. 

The members of the Committee appointed in India met in Calcutta on tlio 
lotU Kovember 1001. Sir Jobn Darqubarson joined the Committee on the 
21st November. The Government of India bad reported to the Secretary of 
State that the ejiqniry would probably last for about six months. The Com- 
niUtee finished its worh, and dispersed on the 2fith April 1905, and tho subse- 
quent completion and printing of tho Ileport occupied the months of Mav and 
June. 

Duriug tins i-oriod Colonel S. C. K. Grant, G.U.G., K.E., of tbe En-lisli 
Ordnance Surrey, n-as associated ^ith the Comtnittec for tbc montlm of 




and tbe Superintendeni, Porest Surveys ; at Madras ilio Offioer in charge of 
Ko* 19 Porost Party ; at Calcutta and X)inaporc the Suporinteudeati Bengal 
Provincial Surveys"; at Bncknow the Sui^orinteixclmit of tbo United Provinces- 
Provincial Surveys and the Officer in charge of No, 14 Topographical Party 
ivorkingin the United Provinces ; at Uelira Uvin the Superintendent^ Trigono^ 
metrical Surveys and the Officer in charge of No.l Topographical Party work- 
ing in the Central Provinces ; and nt Ualiore the Officer in charge of No. 18 
(Punjab) TopogTiiijhicnl Party. Colonel IJlelly on behalf of the Committee 
discussed the work of No. 12 (Topographical) Part 3 ^ in Sind and No. 15- 
(Topograj?hical) on the North-TTest Prozitier, with the officers in charge. 

The offices which were insi^ected outside Calcutta included the Shillong 
Drawing Office, the Head-quartci^s office of the Bengal Provincial Surveys, 
the ^Mapping Section of the Bui-ma Government Printing Press, the Madras 
Survey Office, including the reproduction estahlishxnent, the Bangalore Draw 
ing Office, the Poona Fhotozincographic Office, the Trigonometrical Surveys 
Office at Dehra Dun, and the Prontier Drawing Office at Bnjpxtr. 

Colonel Grant inspected the Madras and Poona Photozin cographic - 
offices, tho offices at Dehra Dun and the Dithographic offices of the Hurki. 
College, as well as the various x'eproduction offices at Head- quarters at 
Calcutta. 

7. The Oommitteo have heen at some disadvantage in making their 

Limitna ti«c .1 Commute^-. di,po.ai. enquiries and conpiling tlieir report — 

(1) by tho necessity of proceeding on 
tour within a week of tlieir first meeting ; (2) hy^ the limitation of the time 
that could be devoted to their report, owing to the President’s having to join 
another appointment on ISIay 1st, and to Sir John Parquh arson’s being obliged 
to proceed to Bn gland at the same time. 

The Committee have heen in consequence unable to deni with some 
matters as fully as might he desirable, and on the other hand they are 
conscious that their x'oport would have gained greatly in aiaungemont, in con- 
densation and in the avoidance of repetition bad more time been available... 
They have heen obliged to prepare it in circumstances of great pressure. 
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The Grtat Tr»^nomotrica\ Surrey. 


10. Konneirs Avork lay entirely in ^^Tortlicm India, kiifc it; was in Madras ' 

that the earliest steps were t aken to 
• provide for tlie topographical surveyor 
a scientific basis on which to found his work, and to inaugurate, within 
20 years oE the commencemont of a similar worlc in I3n gland, a Great Trigo- 
nometrical Surrey of the country. Measures for the exploration of the 
country were at the close of the IStli century being energetically pushed on 
under the administration of Jjord Tl^cllcsley ; and proposals hy Major 
Ijamhton, of the 33rd Hegirnent, for a mnlhemailcnl and geographical sur- 
vey of the peninsula received the support of Sir Arthur 'Wellesley, and were 
approved by the Government of Madras, Ijamh ton’s operations, which 
commenced in 1802 with the measurement of a base line in Madras, had, l>y 
the time of his death in 1S23, extended over a large part of the south of the 
Peninsula, and their importance had been recognized by the transfer, 
in 1S18, of their control, under the name of the Great Trigonometrical 
Survey, ” to the Government of India. The lOtli of April 1802, the day on 
which liambton commenced the measurement of' the Madx'as base line, is the 
date on which the survey of India was really begun, nil the work executed 
heforo that time heing of a scattered nature, unconnected except by astrono- 
mical observations and plotted without reference to the figui*e of the earth. 


11. About the same time another officer. Colonel Colin Mackenzie, who 
rr. , • 1 1 1 had already carriccl out some surv’'ev work 

TojKig^raj^Uical work coraiiieucca in AIjEOrt?. - 

in iMadras, was appointed to conduct 
the topograplvical survey oE ISIysovo^ which he based on a, triangulation of his 
own. In 1S09 he was made Surrcyor-General of Madras, and subse- 
quently, like Lamblon, was removed to Calcutta and became Surveyor-General 
of India. The two posts were thus at this time entirely distinct. 

It was apparently on Colonel Mackenzie's initiative that the SJadras 
Military Institute was founded, Avhoro many of the officers were trained, who 
condxicted the surreys on which the Atlas sheds of that Presidency are' still 
to a largo o.s.tent based. The whole of India south of the Kistna, inoludino- 
Goa, Coorg and the ISTative States of Coohin and Ti-avancore. was surveyed in 
the first quarter of the century in sufficient detail to allow of the publication 
of the results in a map on the scale of four milc.s to the inch, and the survey 
of Ilyderahad, destined to continue with interruptions for forty years, was 
commenced. In isiorthern and Central India and in Bombay survey opera- 
tions wore also prosecuted, hut as those have been completely supers’eded by 
later surveys it is unnecessary to mention them in detail. * ^ 


12. Tlie dates of office of the Survcyor.s-Goneral and Superintendents of 
Ti<-Snr,-..yor,.n«c«iciioaa, t>>o Trigonometi'ical Smwey up to the 

bnal amalgamation of the Surrey Denart- 
ment, and of tlie Sui-ycyors-Gcncral Ihercaftor wore ^ 

SuTTcyor-OctJcral of Ben^rnV 


1703^777 
1777-17SS 
ITSS-ISOS (?) 
ISOG-lSld 
lSlC-1811 
1S14-1S16 


Afajor Rennell. 

Colonel Jolin Call. 

Colonel IS”^oo(iJ, 

Colonel polehrooke. 
Colonel Gar^tiD. 

Colonel Charic*^ Cra^vford, 
Colonel Colin ACcclcenzic. 
Colonel J, A.. 


f^apfrintendent. Trl-onametrical Survey. 


Colonel I/ambton ... 1818-1823, 
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10. Kcnnoll’s work lay entirely in iSTortliern Tndia^ hxit it was in Madras ' 

that tlie earliest steps were taken to 

Tho Great TrrgonDtacineal Surrey. .1 - ^ ^ 

’ provide for tlie topograpliical surveyor 
a scientific linsis on which to found his work, and to inntigurate^ within 
20 years ot the commencement of a similar work in England, a Great Trigo- 
nometrical Survey of the country. Measures for the exploration of the 
country were at the close of the IStli century being energetically^ pushed ou 
under the administration of Eord Ti^ellesley ; and proposals by Major 
Liambton, of the 33rd Hcgiraent, for a ceathematica} and geographical sur- 
vey of the peninsula recciv'cd the support of Sir Arthur TTclleslcy, and were 
approved by the Government of ^ladras. Eamh ton’s opez’ations, which 
commenced in 1802 with the measurement of a base line in Madras, had, by 
the time of his death in XS2S, extended over* a lai’gc part of the south of the 
‘peninsula, and their importance had been recognized by the transfer, 
in ISIS, of their control, under the name of the Great Trigonometrical 
Surrey*,” to the Govornment of India. TholOtli of April 1802, the day on 
winch Xiumbton commenced the measurement of the Madras base line, is the 
date on wliich the survey of India was really begun, all the work executed 
before that time being of a scattered nature, unconnected excopt by astrono- 
mical observations and plotted without reference to the figure of the earth. 


11. About the same time another officer. Colonel Colin Mackenzie, who 
, . . , ^ had alreadv carried out some sui’vev work 

ToiiOgrapbiot nork canantcDc«tl in. M5£orc'. * iv 

in 2Iadrns, was appointed to conduct 
the topographical surv*ey of Mysore, which he based on a triaiigulntion of his 
own. In 1809 he was made Smweyor-Gcneral of Madras, and suIjsq- 


quentl^', like kambton, was removed to Calcutta and beeamo Siirreyor-Goneral 
of India. The two posts were thus at this time entirely distinct. 


It was apparently on Colonel :Mackenzio’s initiative that the i\Iadras 
Military Institute was founded, where many of the officers were trained, who 
conducted the surveys on which the Atlas shoets of that Presidency are still 
to a largccxlent based. Tlie w hole of India south of the Kistnn, including 
Goa, Coorg and the Native States of Cochin and Travancorc, was surveyed in 
the first quarter of the century in sufficieat detail to allow of the publication 
of the results in a map on the scale of four miles to the inch, and the survey 
of Hyderabad, destined to continue wdth interruptions for forty yeai-s, was 
commoncod. In Northern and Central India and in Bombay survey opera- 
tions were also prosecuted, but as these have been completely superseded bv 
later surveys it is unnecessary to mention them in detail. 


22. Tlie d/itcs of omco of the Surroyors- General anti Supoi-intcndents of 

the Triyonomef 1 ical Suirrev ■un to flir* 

The Snrv<-vors.Gcttcral<if IcOlia. ^ i i .. ' up TO tllO 

final amalgamation of tbeSun*ey Depart- 
ment, and of (he Suiwovors-Gencral thereafter were — 

S-irTrycr-acnrral of B.rcnl. ScvcriRtc-.a-nt. Tnsor.o:T.otric.U Surve-y. 


17G3A777 
1777-176S 
a7SS-lS03 (?) 
lS03-lSld 
lSlC-151 I 
isi’Msie 
1S10-1K£I 
1821-1623 


^^3jo^ Kcnncll. 

Colonel John Call. 

Colonc-1 "V^'ootl. 

Colonel Colohroohe. 
CTolonol Gar?! in. 

Colotscl Chnrlc^ Cmwford. 
Colorsol Colin 
Colonol J. A- 


Colonel bamhtoi 


lSlS-1823. 



SarvpyoT^Ocncml of 

1S28-18S7 Colonel Valonthie Ulncker* 

1827-1829 Colonel A, Ilod^^on. 

XSQn-lS^-S^ Sir George vEvorcst, Iv.C^XJ,, Itr.A. 

1813-lSGl, uVraJor^G-onoral Sir Andrew "Waugli 
ISGl-lS/S, General II, Ij, Thinllicr, C.S*I., H.A,, General J. T, "Walker, R.E., 18G1-1883, 


Superintemlont, Trigonoractrical Survey* 
Sir George Everest 1828-1830. 

1830-1813. 
1813-18GX. 


Sir rivcrrst’* irork. 


STfrtTe^j^/ors- Genera I ayi cr atnafffamaiion « 

Genrrsil J. T. W’^alker, C-15., R.E* ... ... 1878-1883. 

Colonel G- C. UePrec, S.C, ... 1&S3-18S7. 

Colonnl Sir II. It, ThnilHer, IC.C.T^E,, It.E. ... ... 1887 - 1895 . 

ZMajor-Gcneral C. Str.ihnn, It.E, ... ... 1896-1899. 

Colonel St. G.’C. Gore, C S.I., It.E* ... ... 1899-1904*. 

In XS23 (Sir) Gcor^o Everest Ijecamo Supcrintoiident of the Great Tri- 
gonometrical Survey, Colonel Valentino Elachcr at the time holding the post of 
Surveyor- G cncral, Avhilc AXadras and Eorahay had each a Deputy Surveyor- 
General of its own. In XS30 Sir George Everest becanie Surveyor-General, 
xetainixjg the ^superintendence of tljc Great Tj-igononietricaJ SuiTcy, and 
ahout XS3X tho posts of the Deputy Surveyors- General of Bombay and 
AXadras were abolished. 

13. Sir George Everest’s most momorablo . worlc was accomplislicd in his 

capacity as Superintendent of the TVigoiio- 
metrical Suiwey, in remodelling tho system 
of triangulation, and laying down tho lines on. which for over half a century 
it was destined to proceed, and in completing the measurement of tho great 
meridional arc extending from Capo Comorin to tho Himalayas. 

The historian of the Department states that in Everest^s time, owing to 
the absorbing nature of tho Surveyor -General's scientific worlv, “ tlio progress 
of the geographical delineation of tho country laT>guisIicd in some degree 
and though this statement requires some qualiRcation, it apx>ears to be in tho 
main correct. It was found impossihlo to introduce in topographical work 
tho same unity of system as was secured in tho trigonometrical branch or to 
lay down a definite progi-amrao for tho prosecution of the work. Bovonue 
surveys on the large scale of ^ to the mile w*crc undertaken in the richer 
portions of British districts as an aid to tho operations of the settlement 
surveys.” They appear to have been commenced in what are now the Gis- 
Sntlej districts of the Punjab, and in tlio xipper districts of the Dnited Prov- 
inces, and to have been extended about 1837 to Bengal, w^here in many 
districts they still form tbo only basis of the existing maps. In the Dnited 
Provinces after 183 1 they were reduced to mere delineations of district 
boundaries, and in many cases tbey %vcro without any soioutific basis, ns they 
preceded tho trigonometrical survey. 

Topograpliical surveys, of which little or no results now remain, were 
caridcd out in Bimdelkhand, tlic Saugor and Nerbudda tei^ritorics, Ganjaxa 
and Orissa, and Sylhet and Caebar. A, number of districts in Aladras were 
resur\^oycd, and tho survey of Ilydorabad was continued. 

Id*. The revenue survey work eventually assumed so much importance 

that, during the Survoyor-gonoralship 
of Sit Andrew “Waugh, it was placed 
.under a separate Suporintondont, Colonel Thuillior being appointed to this 
cliaj'ge in 181*7. Under his direction these surveys were vigorously prosecuted 


Separation of tho llcvcmto Survey. 


s 


cUtring tlio remainder o£ Sir A, Waiigli’s time of ofiiee in maii 3 ^ parts o£ the 
Bengal Presidency; and the OKisting maps of the present Province’ of 
Iiower Bengal arc in many districts based on surveys of this period. In the 
Punjab the country beitveeu the Jbolum. and the Indus was topographically 
surveved on the P' scale^ and in “Klaslimir the triangulation was accompanied 
by a detailed surrey, partly on the and partly on the scale. 

15. In 1SG2 after Sir A. "V^^augli*s retirement, the Surroyor-gencralsliip 

was again separated from the siiporin- 
Scraration oc the Trigonometrical Brandi. tendency of the trigonometrical survey; 

Colonel Thuillier being appointed to the former and Colonel H^alker to the 
lattcL* post. But the division of labour was not an absolutely clear one. The 
completion of the trigonometrical survey was now tlioiiglit to be in sight, and 
surveyors of the trigonometrical branch were employed In exploring work, 
while in Kathiawar and Gtujrat complete topographical surveys were conducted 
under the general control of the Superintendent of the trigonometrical branch. 

IG, In ISGf an elaborate report on the Survey Department was prepared 

Colonri J^ichens' l*cporf nn thp Sundry Urpirt- Golonel DiclvCUS, 11. A., apparently 

Rient of ind'm. rcsult of somc applxoatiou for 

increased establishments, and to this refcronce may bo made, if necessary, for 
much information as to the early history of the dcjxartment. Ilis report 
gives indications of the idea that topographical surveys would soon come to an 
cud, and might within British India he left under the control of Bocal Gov- 
ernments, Dis o^'m views as to the oi’ganisatiou best adapted to the 
roquirinucuts of survey work arc given in paragrajjh 53 of bis report as fol- 
lows : — 


Tlio organiy'il ion to meet Hie ea^e seems to bo one which sbnll place iboSnrvcvor- 
General in the position of a eonsnl ting ofilccT to the Government of India, in regard to all 
branches of the surveys, aud charged witli all general compilations of geographical materials, 
that the Great Trigonometrical and foi-eign topographical shall have their Superin- 

tendent or Supcrtnicndent'i under the Government of India ; and tliat the rovonuo and waste 
land survey's and such t«»pograpl«ical surveys as are in British territory, sludl ho under a 
Superlntcadont attached to each local administration, Thi^ arrangement should include 
Iltadras and B-^mhay. Tor the siq^crvising ofiicers under the Xioeal Oovernmeuts, I w'oiild 
FUggv^t the revtvai of the old name Deputy Sur^^cyor-Goneral. This I say' is the host general 
Bclieme of organi-ationtliat I can suggest : but it cannot be fully carried out now. It may, 
however, be looked upon as the idea to which future changes of organisation should 

17- Between ISGI and 1S7S, under General Thuillier as Suvvey^or- General, 
G.r,erallKl..Tli«lirur,S.r.r,or-R.Ror:il. reVenUC SUrvcyS WGIG activclv pushod 

on in Bengal, tlie Central Provinces^ 
Oudb, Sind, Assam and Burma, nLilo {ox>ographic-al survovs, generally on tlio 
1" scale, were in progress in various parts of the central hilly tracts of India 
(chiefly in Kative States) from Central India and Ilaiputana to Orissa and 
Vizagapatam. The surrey of Ilydorabatl was brought to a conclusion in the 
same period; surveys v.ero proscouted in Assam and reconnaissances 
carried into the hilly tracts of the North-Eastern Erontior. In 1S74. the 
systematic re-surrey of iMysoro nas commenced. 

In the same period the Iterenue Survey entered upon a non* branch of 
Tvork oning to the employment of professional agency upon tlio detailed 
settlement survey of the country in Northern India, thenceforward known as 
the cadastral survey. The commencement of this work by the professional 
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dopartmcnt dates from 1871-72, when surveys on tTie 16'^ scale were under- 
taken iu the United Provinces, of tlio probable value of wbioli the Surveyor- 
General oxjircssed tlic following opfnioii : — 

** I boliove an imniense savmp of ospL*ns-o will bo effected in the end by doings away 

wiili tlio ciniSiLaTit remea«surcinoiits for irrig»\tiou eaiial?, railways, roads iiud oilier inirposes, 
wliicli are now porpclrially being made in an irregular, nn satisfactory and expensive xnanner 
for emergent engineering objects/' 


iVleamrbilo in other parts of the country roveuuo surveys on ibo old 
system were in progress, rind revenue survey parlies were iu many cases 
diverted to topograx>hicaI work. Several districts of the Punjab wore sur- 
veyed on Ibo scale, the survey of Uahawalpur was complefed, and two 
xovenue parties were transferz'cd to iindcrlaTvO topograxibical work in Porn bay. 


IS, About this time it was assumed that the work of the Survey I)e 2 >ari- 

inent was approaching completion, and 

Top-gr-arijicsl vrort jxccoTrtii’le#'h<’4 prior to 1S7S* ^ 

that the difficulty to bo encountered 
after a fciv years would be not to find cstablishnionts for the work, 
but to discovci^ \vork for tbo establishments. The actual steps taken in 
consequence of this policy and of the i^rcssuro of financial difficulties, 
we shall describe setiaratcly, but it may bo convenient licro to state bow 
far the to^iographical survey of the country had progressed up to the 
time when financial pressure began to bo applied, and all branches of 
the department were ainalgamated, and also to give some description of 
the character and cost of the operations. The necessary information is to 
be found in General Tlmilliei'^s report on toi’Ograpbieal surveys for the year 
XS7G-77, tbo index map attached to whicli shows the Avholo of jMadras 
(except part of Gan jam) as blank — remaining for survey," — as well as 
tbc soutbern part of the Ilombay Presidency, tbo Ivonkans, the western 
half of llnjputana, tbo districts of the X)oab and of the Jlonares Division 
in the United Province?, and the Tonasserim Peninsula in Durma. The 
rest of the country is shown as hayi 2 :ts been surveyed as follows : — 

(1) Old or local surveys — Hyderabad and Pegu. 

(2) J3y the ^opoyraphicnl J^ranch — 35astern Kajputaua and Central 

India ; tbo southern and eastern parts of the Central Provinces ; 
Pagbclkliand and Cbnta Nagpur ; a portion of the country be- 
tween tlio Indus and the Jholum ; part of Mysore; the Garo, 
Nllmsia and Naga Hills and IVIanipur, 

(3) J3y the Jlevenne 73rn7ich — Sind the Punjal) — ^practically all, oxcej^t 

the area referred to above ; Itolullcband, Oudli and Dundclkband ; 
the central portion of the Central Provinces ; Donga I, including 
Orissa and Chittagong and pails of Chota Nagpnr ; also appa- 
rently part of Gan jam ; the Assam Valley; a portion of Dpmbay. 


(I) 237/ the Trip 0710777 did cat IBi^aiich — the north- west Himalayas (inolud- 
ing Kashmir) from Haltistau to ICumaon inclusive ; the greater 
part of Gujarat. 

The amount of detailed survey accomplished during General Tliuillior’s 
connection with the deiiartmcnt was indeed immense^ and the Government of 
3hadia, in acknowledging his services in tbeir orclora on this roporl, gave 
tbo following figures of the work carried out during bis incumbonoj^ as 
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Sxirvoyor- Gonoval since 1861 and as 
since 1817 : — 


Superintendent of 3Elorenn.e Surveys 


Arcn» 

miles. 


Cost incl-adin^ 

tion ptr stj. mile. 

Ks. 


Topo^rapliical suTV’© 3 *s from 3 8CO-61 cMefly on 

tliG and scales — ••• S91,3 o4j 20 

Kovenno sui'vevs since 1815-40 cliiefly on the 

4'" scale ... ... 493^393 53^ 

the total, with the addition of 12,000 square milos of cadastral work, ap- 
proaching 800,000 square miles, or more than lialf tho whole area at that time 
of India including ISTalive States. 

It is right to add that General Thuiiiicr, in showing how much had been, 
done, anadc it perfectly clear that Iho maps already prepared would not sufSce 
for tho growing wants of the country- Hesutwoys on larger scales and in 
more minute detail wei'C certain in Ins opinion to he reqxih'ed. Tlio present 
generation,” he said, “ cannot possibly foresee any termination for the labours 
of a sldlled department like the one at present employed, and which has 
been raised and trained with such infinite labour and esipenso/^ 

19. On January 1st, 187S, the three branches of tho Survey Department— the 

Great Tjagonometrical, the Topographical 
” ^ and tho Hevenxie — winch had tip to 

that timo been virtually separate departments, each with its ovrn cadx'c and 
establishment, were amalgamated. The reasons for the amalgamation, with 
a description of tho dxitics of tho various branches of tho Suiwcy, may bo given 
in the words of the Survey or -General which afford a clear indication of tho 
want of system to which we have already referred : — 

Originally, when the three departments \vcrcfir5t formed — which was at d life rent times ~ 
the duties whioh e-ich bad to perform, were essentially distinct. Tho Trigonometrical Survoy 
was leq^uired to form the basis on which all surveys of interior details were to rest, and iho 
framework within which they wore to bo conueotod and fitted together. Tho Topograpliical 
and itevenuD Surveys wore to furnish the interior details ; tho former was to survo^’^ l>y the 
uTiCthod of plane-tabling, tho whole country-, including hfativc States and British toivitor^'', 
with tho exception of the richer ^British Histricts paying a largo rev’ouuo; those districts 
devolved on the latter and were surveyed on a larger ecale, and by a different ^nodus o^yeratidi^ 
W’hich was lietter suited for tlic determination of Gvaafc areas, ii\ order to meet the require- 
ments of the Hevenvicautl Settlement officers. In course of time, however, Tvoidr which was 
originally intended to be undertaken by only one of the three Depaviments had como to bo 
undertaken, to a greater or less exltnt, by the others. The Oreat Trigonometrical Survey 
was approaching completion, and for many years a large proportion of its Burveyors and higher 
officers bad been rmploycKi in topographical surveying on various scales ^ ^ 

The Topegra pineal Department, though originally int^nided for iha execution of the 
Trimary' General Survey of India, had similaily to under take detailed surv'eys on large, as 
Avcll as preliminary surveys on small, seaks. Tho Kevenue Department which was originally 
inteudc<l for suiv'cying the rich Dritieh districts in the plains of India, leaving the delineation 
of all hilly eountTy- and difficult ground generally to the Topographical, had for some years past 
been largely employ ed in tlio topcgrai>hy of hilldkfricts on a trigonometrical basis. Thus the 
duties of the three Departments had bt3eorne gradually" intermixed, and they were daily 
bocoming more so ; so that of very' much of the work now in progress it is a matter of 
indifiCTcnce to which of the three branches, as originally constituted, the officer deputed 
to tindertake it may belong.*'’ 


The i>ost of Suporintcxident of the Great IVigonometrioal Survey -was abo- 
lished, and its duties vero undcriaken Viy the Surveyor-General in addition to 
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lijji topograi>l5icnl%rortc, wJiUoa I>opiity Snrvcyor-Goneral vras placed in chargo 
of revenue surveys. X^io report of 1S77-78 nlso conimns a memorandum on 
the nature and cost of tlic surveys caiTicd out during the previous ten years, 
compiled from the anmml reports from 1S07*CS to 1870-77 from which tho 
follomng cost rates, wJiicli being proxiarcd from ton years* Oguros only, differ 
from tliosc given by General X'huilHcr, are taken: — 

Unto per 
iirc|tin.rc 

lU. 

Tv>p.>^n5plijca\ survoyt*, 1*^ ^calo Tho annunl nverarres vanod from Ks, SS 

to Its, 18 for nil i^vrUcs, nnd tho xntos for 
individnriT from H?. 41 to It?. 11. 

Itovmec r*rirveyj^, 4^ 71ii; nvt’mgcs vnnodn*? nhovo from Tig. 60 

* to 47 nnd for imlividunl parties froia 

Ks. 105i to Ks. 30. 


Ondn^tml *T3rvc«yr, {Six yenr*^ avemgo.) 

General XlTalkcr was of oxnnion that tho topographicnl survey on tlio 1'^ 
scale was admirably adapted for the purposes of a cheap first survey of India, 
nnd ns a bnJ^is for the engrared Alins. Tho cadastral surrey ho thought to ho, 
for the information given, the chcaxicst of all. 

20. In 1SS2 the original programme of the Great X'rigonometrical Survey 


Grf-v.^ Tr* rcirv<j. 


was completed, and as topographical work 
wns regarded as pracficalij’' finished in 


India proper, and nho rather as a luxury than n necessity, the policy was 
adopted of transferring parlies, as far as possible, to cadastral work, or other 
opemtious^>f which the cost fell on Iiocal Governments. An important 
Kcsnhition*^ on the sullied w^-s wsued in 1SS2> in which Xtocal Governments 
wr‘ro imated to apply for the services of tho Surrey- of India to conduct their 
cadn*;1ral opernfions, nnd rules were issued designed to place tho conduct of 
oaclastrol surrey>^ on n eclcfitidc ha^fs, artd to co-ordinnto tho work done by 


topographical nnd cadastral surveyors. 


The clTect of this policy v/as that tho energies of tho Ilopartinont wero 
gradtially diverted to forest and cadastral work. I'or a few years, however, 
there vro^ no marked change and topographical work conlinuod to bo pro- 
secuted in the I>cct>an, tho United Provinces, Gujarat and Central 
India, As-am, Baluchistan, Burma and the Andamans, whilo a party was 
to tlio Punjab to utilise thesdilage maps for topographical purposes. 


21. In XSS3-S1 there were eight topographical parlies and sovcrnl detach* 
<,f tr'^-rhu^t intMits nl work. In 1SSG-S7 f ko iiumLcr 
of topograpliical parties "was tlio same, 
Imt reductions wero now InsistctI on ; tlio transfer of parties to cadastral work 
hegan, anti in 1880 it was tlccitlctl tlint tlso Department sliould ke rotlncod by 
tho strength of one party every ilve j'cars. In that year there wore only tivo 
topographical parties at work, anti in 1800 only four, Siuco that dato tlio num- 

herlms risen and, is now nine, Imt during tho last 17 years toiiograpliical work 
liashecn almost at a elandsfill oxeopt in Burma, Baluchistan and Sijid, Tlio 
survey of Sind has been praolically completed, and. surveys in Baluchistan, 
nnd Burma have been imsbcd on on a fairly continuous and satisfactory pro- 
gramme; in Bombay some work lias been done, chiefly for forest purposes; 
in lifadras tlio topographical surveyor something l ess than 1,000 square miles 

' • Kjrenoo»o4 JljfrifoUuml Urjartiacot JSc3<.lat!on No, 4n (Sor»cy»), daleO 41U September J6S2. 
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lias 1 ) 00 X 1 accomplished ; four standard, shoots have boon piiblislied as the result 
of surveys in the liUshai country ; and three districts in the TJnited Provinces, 
V'hich were entirely vrithout topographical maps, have been surveyed. Prom 
1883 to 1000 a party has been employed in the Punjab hills, but its mapping 
work has always been in arrears, and its contributions to the standard maps 
of the country are of comparatively small importance. In -Burma and Palu* 
chistan hotter progress lias been made, but the programme in the former 
country has lately been disarranged by the ti^ansfer of a party in compliance 
with the requisitions of tlio military authorities to the l^'orth-TTest Prontier, 
while the Paluchisttm party has undei'taken much miscellaueous woi"k, such 
as surveys of cantonments, aud in Kashmir. 

22, Prom time to time the Survey Department has called attention to the 
Unsat'^fftetorv st^tc t'f tppo^rnj%hicoi maps nmi impossibility of Carrying out work that 
eor.sca«o>t Ot pT«.ut Committee. to lie done. Owing to tbo enforced 

dimixiutiou of its tojiographical strength ; and in 1901 the Survoyoi'- General, 
Colonel Gore, made a spoof a 1 representation regarding the necessity of some 
scheme for keeping maps up lo date, while the Punjab Government complained 
of tho delay in the supply to that province of topographical maps. In 1903 the 
Viceroy directed attention to the matter, and a Departmental Committee was 
appointed, which reported that the bringing up to date of the maps of India 
generally was a task of considerable magnitude, and would cost at least an 
additional sum of 0 lakhs for 15 years on survey parties alone. It was decided 
Ijcforc \md or taking so largo a programme to huvo the matter more 
examined, and the j)re3ont Committee %vns appointed for the purpose. The 
figures and estimates of the former Committee’s r-eport w’ero supplied by 
Colonel Gore, and, after examining tho maps of all parts of the country, 
wo desire to express our npprociation of the general accuT'aoy of Colonel 
Gore’s estimate of the work to he clone. Wo have modified his estimates to 
some Dxlent, and we propose to deal with tho programme on raoz'o compi*c- 
liensivc linos than the former Committee did; hut that does not prevent our 
recognising the general soundness of tho advice given and of tho estimates 
prepared by Colonel Gore, aud wo iiaAc been greatly assisted by them. 


23. In our report, and more esiocemlly in tlmt portion of Part IX which des- 


of a Cosnrr.Hlci' in 1&02 iti 


cribes tliQ condition of tlie existing iniips 
of tbo country by inovinces, it will 


lie clearly proved that topography has been sadly neglected in tlio i-coent jjast, 
and that the 1" maps of tlio greater pai-t of India are obsolete. Hut «e think 


it right to point out that the Survey of India is not imiqtjo in liaving snob 
clvargcs levelled at it. It is only thirteen years since tlie Ordnance Survev 
of Great ilrilain Tvas subjected to similar criticism by public ojtinion. 
Owing to tbo complaints then made about tlio delay in' producing up-to- 
date 1" and larger scale map-s, a Uopaftmental Committee sat in"l892 to 
consider what stops should be taken to expedite the completion and publica- 
tion of the ro'viscd 1 map of tbc krilisli Isles, ivliat pomiancnt arrangements 
slioultl bo made for the continuous revision and speedy pubIicatiou°of tbo 
25", C" and 1" maps, and whether the maps then' issued satisfied the 
reasonable requirements of tbo public in regard to stvio of excculion 
form, information conveyed and price. On the subjects of revision and spoedv 
publication, tbo report of that Committee (published in 1803) recommended 
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tlio revision of tlie 1'^ maps of tlae conatvy witliin four yeai's, iudependontly 
of tlio maps on the larger soale and a subsequent constant revision of the 
maps, within periods of 15 years, iTor cadastral maps it was recommended 
that they should be revised and brought up to date within 10 years, with 
subsequent periodical revision evei^y 15 years. The Board of Agriculture agreed 
in the main proposals, though it declined to hind its successors to the fixed 
intervals of 15 years for revision, and it directed the immediate commence- 
ment of tho work. The i*esult was most advantageous to the Sui'vey in- 
asmuch as fimds were provided for the necessai'y work hotli of bringing the 
maps up to date, and of carrying on the future work of tho Survey in a 
uniform and systematic manner, and we undex'stand that since then all adverse 
criticisms upon tho maps from the public have ceased. The size and 
circumstances of India preclude our making suggestions for revision at any- 
thing approaching this rapid rate of progress, but wo have considerable 
satisfaction in referring to tho Home Committee’s report for confirmation 
of many of the proposals which follow. 

33. — PJNAXorAii. 

24. The iinancial history of the department during the last forty years is one 

Gi?ncral elTccfc of Cnancial policy of t be Govern- of constant SChonXCS Of retrenchment, 

which have seriously affected from time 
to time the prospects of tho officers employed, have led to great reductions in 
tho superior staff, and have, without effecting any other than temporary re- 
ductions in the gross expenditure on surveys, prevented the expansion that 
would no doubt otherwise have taken place, and obliged the Department to 
devote its energies and resources to other than topographical work. 

25. Colonel Dickens’ Beport of 1864, to which allusion has already been 

Ueduettons in cxi>CD^jttzro imposed in 1870 and mad©, COntaUlcd SUggestlOHS for the 

hotter organisation of all branches of 
the Survey, which would have involved an increase of about 6 lakhs of 
rupees in the exponditure of the Department. Ho practical effect appears 
to have been given to his proposals, but the expansion of work 
led to increased outlay and the cost of the Department rose from 17J 
lakhs in 1865-66 to nearly 24 lakhs in 18GS-69, while the estimates 
for the following year reached, according to one set of figures, the large 
sum of 20 lakhs and according to another 29 lakhs. A time of financial 
pressure was, liowovor, approaching : reduction of expenditure was 
insisted on, and in 1870 the host terms that the Department could obtain 
wex’e that expenditure should for tho future he restricted within a sum 
of 24 lakhs. Bor two years this limit was observed, hut from 1872-73 to 
1875-76 tho expenditure, apart from subsidies received from tho settlement 
department for cadastral sxxrvcys, was over 24 lakhs of rupees, and further 
fi.nanoial pressure obliged T/ord 3Srorthbrook*s Government to decide in 1875 
that the total grant for the Department should ho limited to £200,000 or 20 
lakhs of rupees, the reduction to bo effected by 1878. The policy of making 
these continuoxxs reductions was seriously questioned by the Secretary of State, 
hut tho famines in Bombay and Madras increased the financial difficulties of 
tho Government of India, and unfortunately prevented any reconsidein- 
tion of the matter. One of the measures for effecting tho necessary 
economies was tho amalgamation of the three Branches of the Depart- 
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inent — tlic Trigonomolrical, Topogcapliical and Hevcnue — and a revision 
oC posts and salaries was made which was expected to produce a saving of 2^ 
lakhs of rupees a year, Tbo number of ofiScers in tlie Senior Division, corres- 
ponding generally to the present Imperial Service, was reduced from 75 to G2 
and their monthly salaries from Ds. 74,500 to Us, 57,500, while the number 
of officers in the Junior Division was reduced from 171 to 1G3. In 1878-79 
the budget was iii consequence but little over 20 lakhs, but in the follow- 
ing year it rose to 21^- lakhs, and a discussion followed as to the classes of 
work for which the grant of £200,000 (treated as the equivalent of 20 lakhs 
of rupees,) was intended to provide* It was eventually agi’eod that the 
charges for cadastral surveys should be treated as outside the grant, a decision 
which was reaffirmed in IS S3. Dut while the position was thus eased to some 
extent, it was considered that the staff absorbed too largo a proportion of tbo 
grant, and the Scniox’ Division was further reduced in 1879 from 60 officers 
(exclusive of the Surveyor- General and the Deputy Surveyor- General of the 
He venue 13 ranch,) to 50. 

26. The Hesolution issued by the Government of India in 1882, and 

■rb= Surrey r.e.ciuti.n of 1682 . referred to in paragraph 20, was designed 

to secure the more extended employment 
of professional agency on cadastral work, which was in many cases at the 
time undertaken by non-professional agency* One result of these orders was 
that the 20 lakhs limit of expenditure disappeax’ed, because it had been 
ruled that charges for cadastral surveys wex'c outside the grant. So largo 
a part of tlio establishment, however, was employed oix such work that when 
its cost was deducted, and when the complicated adjustments^ of expenditure 
in xvhich the Sui^vcy Dudget deals were made, the net charge to tbo Imperial 
Govcimment xinder tbc bead of surveys was reduced far below the pi'escrihcd 
limit, which it has never since x'eacbed. The net expenditure has been as low 
as 11 lakhs, and has no vox* been higher than 175^* Duiang the last live years 
the avei'age has been undex' 17^ lakhs, though the limit fixed in stealing in 
1875 would now admit of aii annual expenditure of 30 lakhs of rupees. 

27* Dut while the not expenditure chargeable to the grant of £200,000 

xvas thus kept within very modei'ato 
limits, the gi'oss charges owing to the ex- 
pansion of cadastral and foi’osfc work steadily mounted. In 1882-S3 the 
Budget provided for an oxponditure of 25 lakhs; in 18S5-SG the amount 
had risen to 28 i, and the necessity of I’etrenchmont was again discussed. 
The only remedies that presented themselves were the further employment of 
parties on cadastral or forest work, the cost of which xYOidd fall, in whole 
or part, on local Governments, combined with further reduction of topo- 
graphical operations, though it may be noted that this policy did not affect 
the gross budget of the Department, or modify the figures from wdneh the 
higher authorities drew their conclusions as to the possibility of clTecfcin<^ 
rctrenchmcuts. Thus it was that, while topographical work was further cut 
do\\-n, and was almost stopped outside of Burma and Baluchistan, the "ross 
estimates of the Department continued to inci'ease. In 1886-87 %hev 
nmouutcd to nearly 2S laklxs, in 18SS-S9 to 31, and tbc average during tbc 
last five years has been over 32 lakbs, owing chiefly to tlie proseontion and 


X!xpan=ion of anti forest sarvrya atlljc 

cxjicum? o£ topographical. 


XOTS. — Wo «I<s ssot rrofc?3 her. 


the e.c.tcufcl Cgtirve. a.s taX' 


rrofes^Eore to crilidsitho R-dJustraents by vrhich ihesoTcsnU 
froEi Bcccplod by the Oorerzuaeat of Indio* 


prosecution and 

S aro arrived At- Wo give 
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cxtorisioa of cadastral surveys in Bengal; Tho ntlirig tliat oaddsjfcral' vrorlc 
TTas outside tlio, grant of ^200,000, hpijears in prabtiee to have heeit lost 
sight of : and the actual outlay ot tbo Bepartmotit, apart from vrorh" hot 
chargeable to the grant under tho interpretation of the orders' in earlier years, 
has, during the x’ecent years of developinout and prosperity of the country, 
scarcely bxc ceded one-half of the amount to tvhich its expenditure Tvas 
reluctantly cut down in a time of great financial stress and difficulty. 


28. Other measures allocting the IDepartment wore the admission of 

natives of India to the Junior Division 
In tbo onperior stniT. reduction o£ tho Senior 

Division in 1S95 by ten posts which were transferred to tbo Junior Division, 
the Imperial Scrrico, ns it was now called, being fixed at dO posts only for 
tho future. The^c continuous reductions must have had a disheai'tening 
effect on tho staff- l^ofc only were tho poi'sonal prospects of officers affooted 
and their future rendered uncertain, but they know that tho work done hy 


their predecessors was falling more and more out of date, and that the repu^ 
tation of the Survey of India was endangered. It may be that tho Depart- 
ment has not always taken the best means to utilise its resources, but if wo 
seem anywhere in oui' report to impute hlame, wo wish it to bo understood 
that tho original cause of defects is to he found in the measures, (no doubt 
inevitable,) taken in pursuance of the policy of retronchmont. TVe have 
shown that tho net expenditure has in recent years been kept far below the 
figure to which it was reduced iu time of famine and financial stress, and we 
may conclude hy referring to tlio objections taken by the Secretary of State 
at the time to the retrenchments proposed, and quoting his statement of tho 
value of surveys iu tho development of the country. 

29. In a Desx)atch of Pcbrnai'y 1S7G, tho Secretary of State expressed’^ 

Secretary of recog-mtioa of the SmpoTtaaco his roluctancO to SaUctioU thc rcdUOtlOnS 

aarroy wort. tlion proposcd excGX^t OTX general finan' 

oial grounds or because of some recent undue growth of survey expenditure, 
and ho pointed out that : — 


'' Tho efficient organisation o£ a surveying party, and the acquirement of the necessary 
qualifications by tlio individuals who compose it, are thc work of timo. fiy breaUing up 
such a party there is a certain saving in the budget oE one particular year, and a proportion- 
ate loss in tho amount oE work done. 13 nt udicn such a party is once broken up, tho 
powers of the dex^artment to meet the demands upon it arc permanently decreased, and work, 
which must at some time bo done, remains undone, to Ijo complotetl at a future date under 
Joss favourable circumstances. It seems i>ossil>lc, therefore, that the breaking up of several 
surveying parties, although tho measure will cause a saving at tho time, may prove to bo far 
from economical in thc end.'^ 

He considex'odf that the data furnished by the Govexmmont of India in 
support of thc proposed reductions gave — 

no indication of any enlargement of theso establishments, which may not he regarded 
as a reasonable result of the increased desire for improved information, such ns that which 
it is the function of the Survey Department to furnish to other branches of the adminis- 
tration/^ 


and he went on to say : — 

I continne to attach much importance to thc steady progress of tho construction and 
publication of good maps of all parts of the British provinces in Indio, feeling sensible 


• Geographical J>c«patc7i S of 24ili Fehronry 2870. Queied io Blcci'a Indian Sorvejs, p, 3£?. 
f Ocograpliloal Pesnatoh No. 1 of 4tb January 187^. 
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tbat Tritliout thorn scrioxis obstacles arc necessarily interposed in the way o£ the acqnisitioD 
of that complete statistical ivjiowled^c of the conntryj the ahscnco of which has so lang- been 
a discredit to our administration, and the application of which is so requisite for the purpose 
of progressive government- 

X should therefore bo glad if^ when the time comes for considering the details of the 
budget for the ensumg year. Your Lordship should find yourself in a position to avoid 
further reduction in the grant to the Survey Department/' 

The financial difldcultics of the time rendered it impossible for the 
Government of India to meet the Secretary of State’s Trishes, and reductions 
were insisted on, but we invite attention to the correspondence to show how, 
completely the possible drawbacks of the proposed economies were realised 
at the time by the Secretaiyr of State- 
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CH^lPTER III 

Explanation of Sui'vey metliods and of some terms used in this report. 

30. The basis of all smvoys cxcovxtecl by the Sm'voy ot India is, the Great 

Tbo aViyr^iiosnctrlcAl Sur^’cy--- I'rincipnl nnti Trisononieti'ical Surrey w]iich was start- 
Secoudary TriaugnUtion, COmiXlGnCOmGllt Of the last 

oentury, and which, owing to the extension of the frontier, is still incomplete. 
This survey has dBxod a ruimlxor of i^oints all over India by moans of many 
soxics or chains of triangles starting from and closing on most carefully 
measured bases, the sides of tho triangles supplying a vast number of bases 
from which to start tho detailed surveys- This framework confines the 
errors of all subsequent work within small limits, and is called the principal 
triangulation, while closely allied to it, and almost its equal in accuracy, 
is secondary triangulation which emanates from and supplements it where 
necessary. As tho lengths of the sides of llie triangles ai*e checked from time 
to time hy measured bases, so their direction or azimuth, is checked by 
careful asti'onomical observations at n largo number of the trigonometrical 
stations. Tidal observations have supplied the means of fixing the heights 
of points on the coast above mean sea level ; tbese points have been 
connected by careful levelling with tlie triangulation ; thus the heights above 
sea level of the various triangulated points have been deduced. By 
means therefore of the Great Trigonomoti'ical trinngulation, combined with 
the tidal and astronomical observations, a great number of bases have been 
provided all over India of which the length and direction liavo been accu- 
rately determined, as well as tho height of their ends above sea level. 

Having thus supplied a number of well marked points thi'oughout India 
of which tho latitudes, longitudes and heights are known as well as their 
mutual bearings or azimuths, tho work of the Great Trigonometrical Survey 
w*ith regard to tlie resultant maps ceases, and the less scientific wox'k com- 
mences. 

The operations throughout demand the highest care and great scienti- 
fic ability. The memorandum’*^ which Colonel Burrard has prepared for us 
on the scientific work of tho Eoparfcment explains more fully tho character 
of the operations in India, and compares the precautions taken to ensure their 
accuracy with those adopted in other countries. It shows also tho extent 
to wliich tho scientific operations of the department, the astronomical, the 
magnetic and tho pendulum observations contribute to tho great end of 
securing the accuracy of the framework on. which tho surveys are based. 

31. Tho Index Map attached to the Survey Beport of 1902-03 shows 

the extent to which tho position of places 
Tcriinry TrSuT^gaiatior,. India Iias beou fixcd by the Trigono- 

metrical Survey. Chains of stations traverse the country from south to north 
x'ouglily parallel to tho great meridional arc from Gape Comorin to Mussoorie ; 
and these are crossed at intervals by transverse chains. More irregular 
chains extend through Burma on the oast down the Tennosserim Peninsula, 

* and stretch out on the west into Baluchistan. The chains occasionally 
approach within a few miles of each other, hut are often over 100 miles 
apart. They arc sufilciontly close to prevent any serious error in the map- 
ping of the country as a whole, but the work of the actual surveyor requires 


* 'F'ide section VII of r^tt II of tho Report. 
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to be tied Tritbin much narrower limits, and tbo drst operation necessary wlien 
any area has to be surveyed is to throw out from tbo bases supplied by the 
Great Trigonometrical Survey a number of points, by means of less rigid 
triangulation, over tbe whole area to be dealt witb. Tbis operation is called 
tertiary triangulation and is carried out by the staff of tbe topographical 
or other party told off to make tbo detail survey, tbe object being to 
provide the detail surveyor witb fixed points sufficiently close together to 
enable him to carry out bis survey correctly. This triangulation has, fre« 
quently in undulating wooded country, and invariably in tbe plains whore 
cadastral surveys are to be made, to be supplemented Ijy theodolite traverses, 
which ax'C carried at close intervals all over tbe country, generally following 
approximately the village boundaries and fixing all tbe village trijunctions. 
Tbe traverses are connected witb tbe triangulation, the angles at all the 
traverse stations are measured witb a theodolite and tbe distances between 
the stations hy means of chains. ITrom these angular and chain measure- 
ments, corrected with reference to tbe triangulated points, tbo correct position 
of each traverse station is computed. I3y these methods sufficient fixed points 
are provided to enable work on any scale being carried out. 


o2. The px'inoipal and secondary triangulation stations are substantially 

Tria.guiaUon station.. carofully marked and described, 

and generally have bean kept in fair 
repair, but some have in coirrse of time disappeared. The tertiary stations 
are carefully described, marked by a sunken stone and covered by a cairn of 
stones, or by a circle ( (3> ) cut in tbe rock itself where such exists. Jntersccted 
points, Ibough shown in the map, arc not necessarily permanently maidced on 
the ground. Traverse stations or a suflicient number of them are marked by 
stone prisms, or cylinders of pottery or of corrugated iron, sunk partially in 
the ground. Tho preservation of all these stations is of tho greatest imjjort- 
axice. 


33. From the data thus supplied the topographical surveyors prepare their 

ma^Ds in the field by planetabling, cutting 

DctaH stjrvrcjlng-. . 4-t- -i- ^ ° ^ 

m tlieir positions on the planctable, on 
which tho trigonometrical and traverse points Jiave already been plotted, by 

lays drawn from such points after the 

Vlanctnblibpr. t •» ^ 

table has been placed perfectly north and 
south. From the xiositions so fixed they sketch in the surrounding countx-y, 
fixing each point or feature by three or more intersections from different 
planctable stations. They also fix the height above sea level of their position 
crmomctcr. mcans of observations taken from it 

with a clinometer, (of which the Survey 
of India lias a special pattern,^ to surrounding trigonometrical points, the 
heights of which are known, and in this way they are able to fix the heights of 
other surrounding objects. Thus the approximate heights of a great number 
of points arc obtained and approximate contouring at 50 feet intervals is carried 
out* This system of contouring was only iutroclucad becween T 880 and 1890 * 
Cctllruring. Terr feir of the existing- maps bare the hill 

. features and undulations slio'n'u by even 

these approxunatc contours, hill sketching or hachriring bavin.? been up to 
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that time coxisitlered quite su£Qoiont* TJjc clmomotor now enables a 
surveyor easily to fix an nltitudo within 10 feet, and with oven much 
^c;\ter accuracy where fcrigonomotaicnl heights or levels are numerous. 

Si*. Topographical surveys have, ns a rulo> been made on tlio scale of 1 inch 
-nrrej. “ ^ milc, hut in considerahle areas, for 

example in Bombay, the scale employed 

was 3^' — X mile. 

Cadastral sniweys canaocl out by tlio Survey oi India havo all been made 
on tlic scale oF IG inches =: 1 mile, and are purely chain surveys. In former 
days revenue surveys, ns they were then called, woro made on the <L-inch 
scale of largo areas, each village being surveyed separately, but the maps 
were never published on tlxat scale. 

In sorno of tlic more remote parts of India, or where tlio country was at 
the lime of little importance, surveys woro conducted on tlic scales of 2 miles 
and oven *1 miles to the inch. 


TVom tlio sxirvoys i=o made tlio existing maps of India have been prepared, 
the standard scale for topographical maps being X inch = 1 milo. 


35. Totxographicnl maps arc now issued in standard sheets," each 
, of which measures a quarter of a 

Stnr.ljird ^ ^ 

degree of latitude by half a degreo 
of longitude, and covers roughly GIO square miles of country ; they havo 
been prepared by one or other, or by a combination of two or more, of the 
following mclbods: — 


(1) by cnlnrgcmenX from surveys on tlio scale (in very rare eases and 

for special purposes) ; 

(2) by reproduction from surveys on. tbo 1" scale ; 

(3) hy reduction from — 

(a) topograpliical surveys on the 2-mcli scale ; 

(&) old revenue ,» >t >> d-inch scale; 

(a) forest ,, a, j* d-inch or other scales ; 

(c?) cadastral surveys on ilio IG" scale, or from locally made revenue 
surveys on larger scales. 


The maps have all been ropvodiicod by photo or helio-zincography and are 
published generally on tlic scale, but in special eases on the 2/' 


30. The result of the employment of so many diflcront methods of propara* 

, tion is a want of xiniformity and oomplotc- 

nifTrrrnt erf r<nr if an •. -a* ^ ^ 

ness in the existing maps of India. But 
it follows, as a natural corollary, that the amount of work now necessary 
for tho revision of the maps, and the production of an up-to-date series, will 
vary witli the quantity and quality of tho materials already availahlo. The 
expenditure now required will also vary with tho value of tho old surveys, 
and for tho iiurposo of our estimates wo divide the work to bo done into tho 


following four classes t — 

Surver / — ^Whoro there arc no maps on tho onc-inoh scale, or wboro tlioro 
arc not snfllciont triangulalion or traverse data, and a now survey 
will thus be necessary, wo class tbo work as Survey.'^ 
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jResitvvc ^ — ^TFliore tlie actual field surrey must be newly made, but 
trig^onometrioal data are available, vre class tbe worlc as He- 
survey/* In many of tbe areas so classed tbe existing mai>s 
may be expected to afford a certain amount of assistance. 

Ilevisio7z — ^Wbei-e tlie existing maps bave been prepared on more modem 
linesj and no great amount of change need be anticipated, wo 
class tbe work as Hevision.’* In tbis case it is boped that 
specially printed copies may be found capable of being actually 
revised in tbe field, all additions and cori’ections being shown on 
them and tbe bill shading being converted to contouring. 

. however, it is decided to print the maps in colours it will probably 
be necessary to redraw the great majority of tbe sheets. 

Snpp^eznc^ztary Sxtrvey — Where maps bave been, or can bo projiared 
from reductions of cadastral mapSj we consider that, before final 
adoption as topographical maps^ they roejuiro examination on tbe 
ground t tbis work we call " Supplementary Survey/’ Maps so 
prepared req[uire considerable examination in tlio field, as the 
surveyors, working on lai’go scales for revenue purposes, do not 
always show tbe topographical features with sufficient distinct- 
ness to enable tbe compiler of tbe reduced map to distinguisli be- 
tween. tbe features which should be shown and those that should 
bo omitted. ' 

It will bo found in chapter VI that the areas, which fall under these four 
heads. Lave been calculated after a careful scrutiny of the osistiug maps of 
tbe country. The estimates of tbe cost of the revisional operations arc based 
on these areas. 
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CHAPTER I Vi 

Pj'esent Organisation of tlie Survey oi' India. 


Admissioti o£ nntlrea of India to tbo Junior 
^Division. 


37. "Wlieii tlib Survey X)epartmeiit vras reorganised after tlio amalgama- 
tion of ISTSj tlie snporior staff was divided 

OrganiBBtion in 1870. ,, 

into a Senior and a Junior Division, tlie 
former consisting of tlie Surveyor-General and a Superintendent of IRevenne 
Surveys, witli a fixed numlier of Deputy and Assistant Superintendents ; and 
tlie latter of Surveyors and Assistant Siuvoyors of ^European parentage, 
Tlie oflicers in tlie Senior Division drew fixed pay at rates from Us. 500 

upwards, tlie old system of ** staff pay ’’ in addition to Military pay and 

allowances, having been aholished in 1874. In the Junior Division the 

A.ssistant Surveyors drew from Us. 120 to Us. 260 per month, and the 

Surveyors from Us. 300 to Us. 500- 

*38. In 1SS4 the question of the admission of natives*^ of India to the 

AdmUsion of notivo, of lodSa to th.> Junior Junior Division was raised. strong ob- 
nivision. jection was made to the proposal hy the 

heads of the Department for the reason that while natives wore quite fit for the 
subordinate work of actual survey, they were unsuited for the duties I’equired 
from the supervising staff, which involved energy, physical endurance, tact, 
and initiative. The Government of India decided, i* however, on grounds of 
economy and of the necessity of testing the competence of natives in higher 
posts, that in future one appointment in every fonx’ made should he reserved 
for natives of India, who should receive the same pay as other officers of the 
J“uiiioi' Division, and should be x'ecruited by examination to which no candi- 
dates should be admitted who had not passed the Universities’ Untrance Exa- 
mination. The Sux'vey or- General was also authorised to promote deseiwing 
sub -surveyors, provided they were sufficiently well educated, and passed the 
examination to which other native candidates were subjected ; and it was left 
to him to decide whether the examination should he strictly competitive or 
wiietlier a power of selection among the passed candidates should ho reserved. 
This decision, with the I’easons for it, was i^eferred to, with approval, hy the 
Uublic Service Commission of 188 G -87 three years later. 

39, The sanctioned organisation of the Department at the time was 
^ ... - described hy the Commission as consist- 

Organjsation in 1B8G. * •' 

ing of the following staff : 


Organisation in 1S8G. 


ICumbcr of 
oCGccrs. 


Senior Division 


Junior Division 


Administrative Staff 3 Surveyor-Grcneral and tw6 Deputies (Ue- 

venue and Topographical firanches)- 

‘ Deputy Superinten dents 32 in four grades. 


r Deputy 

Assistant 
(“Surveyors 

Assista 


17 in two grades. 
50 in four gi*ados. 

85 in three grades. 


CAssistant Surveyors 85 in three grades. 

Suh-Surveyors, about 500 on Us, 10 to Us, 110 per mensem. 


• By natives tpo mean persons of Indian descent, ns diBtiaguiehed from persons wh.o are natives nudor tho 
statutory dcGuition only. 

t Kevenno and Agricultural Hepartmcnt letter No. G83-S.J dated IltU December ISSi. 


[ISurCJ 
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The ofFicers of the Senior Division were partly aiiilitary and partly civil 
in the proportion of 3*2 to X* Out of d6 officers actually employed in X88C-87| 
39 wore non- domiciled Europeans, 6 rrore domiciled Europeans and one 
vras a Eurasian. Of the officers of the Junior Division five werenou-domioilGd 
Europeans, 93 vrere domiciled Europeans, 33 vrere Eux^asians and two 
were natives, both promoted for special services in connection with the 
Afghan Boundary Commission. 

40. The Commission did not feel at liberty to deal with the question of 
KcconitttcndritiocB of tiio Public Service Cora- number of Eoyal Engineer and other 
“**^*°”* military officers to be employed in the 

Survey, but suggested tbat they, along with svich specialists as might be re- 
cruited from England, should be regarded as forming a distinct branch of the 
sex-vico, with pay, furlough and pension adjusted to the requirements of a 
service so recruited. A further suggestion made was that the posts then held 
by the Junior Division should be amalgamated with some posts surrendered 
by the Senior Division, so as to provide sufficiently attractive px^ospects for a 
service locally xeexmited, the pay, fuxdoxigh and pension rules applicable to 
which sliould bo adjusted on the principles indicated by tlio Commission in 
respect of other services recruited in India. The Commission was led to 
the conclusion that the ohjection to the employment of natives in the Junior 
Division was not based on thoix* inability to pei’form the technical duties de- 
volving on the officers of that division, but arose from the doubt whotber 
natives could bo found with the requisite qualifications for controlling subor- 
dinates and Dxex'cising sound discretion in the oxpenditxire of funds and iu 
the dispensing of patronage. This doubt the Commission did not share, and 
recommended that admission to the Junior Division (or Doeal Service) should 
not he confined to special classes of Her Majesty’s subjects in India, and that 
it should he regulated hy competition among selected candidates, and excep- 
tionally by px'omotion from the Suhoi’dinate Service. 

d'l. Tho views of the Commission were generally accepted by the Govern- 
„ . .. r ment of India, but it was not till 1895* 

that orders* xverc issued to give cficct to 
them. Tho stall of the Department was by these orders divided into three 
distinct services ; — 


(1) The Imperial Service ; 

(2) The Provincial Service ; 

<3) The Suhordiiintc Service. 

The Imperial Service was to consist of officers wlio had been cither 
transferred from the Army or recruited dii'cctly from England, and future 
nppoiiitmcnfs to it wore to ho made by soicctioii only. T3io Provincial 
Service, on the other band, was to be recruited exclusively in India, ajjpoint- 
inonls bring made by examination in India. Ten appointments in the exist- 
ing Senior Division were transferred to the Provincial Service, and the I'e- 
xnaindci' of that Division, together with the administrative appointments at 
thu head of the Department, constituted tho now Imperial Service. The line 
between the Provincial and Subordinate Services was drawn immediately 
Imlow tho existing Junior Division, ivIjicIi, with the ten appointments trans* 
ferred from the Senior Division, fonued the new Pro%uncial Service. The 
Subordinate Scmcc remamed, as regards appointments, grade?, pay and I'e- 
cruitnwnt, in every respect on tho same footing as before. 

• Kc<- Xc. C-Ol (trt-nd Snz^c^t}, dated £7tb MaTch 1805. 
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The effect of the reorganization. -was as follows : — 






Nevr stxengtli. 






. 


Kg. 

Kb. 

j 


S ar royor-Groncral ... 


1 at 3,000 

1 at 3,000 



neputy Surveyor-General 


1 „ 2,203 

1 „ 2,200 



Superintendents < ... - ... 

3 st grade ... 

3 „ 1,603 

3 „ 1,600 



^Ditto ... 

2nd ,, 

7 „ 1,BOO 

6 „ 1,300 









Deputy Superlutendents 

1st 

9 1,000 

7 „ 1,000 







a 


( ' Ditto ... 

2nd „ ... 

9 „ S50 

7 „ S50 



f 






Assistant Superintondents 

1st f, 

lO „ 600 

7 „ 600 

i 



2nd fj 

10 „ 500 

S „ 500 


Total ... 


60 

40 



^Istra- Deputy Superintendents • ... 

1st grade ... 

JS^il 

2 at 800 



' Ditto 

2nd „ ^ 

2Sril 

3 660 



Extra Assistant Snporinteudents ... 

1st 

3 at 550 

3 „ 550 



Ditto ' ... 

2nd 

' 6 „ 600 

6 „ 500 



Ditta ... 

ord ... 

1 7 „ 450 

8 „ 460 







Is “ 


Ditt^ 

4tli y. 

lO „ 400 

IS „ 400 



1 

Ditto ... 1 

6tli ... 

15 „ 360 

lo ,, 3 d0 

P-l 


Ditto 

Gth. ... 

20 „ 300 

23 „ SCO 



Snb*As3istant Superintendents ... | 

1st .1 ■«. 

22 „ 200 — lO — 250 

22 „ 200 — 10 — 250 



Ditto ... I 

2nd ,, 

24 „ 160“S~200 

24 „ 160 — S — 200 



Ditto ... 1 

Srd ,t 

26 „ 120— S— 160 

26 „ 120— S — 160 


Total 


132 at an average pay 

142 at an average pay 




. of Hs, 272 per 

o£ Ks. 293 per 




xaenseiu. 

raensem. 


T^inanoially the result was that, while the total number of appointments 
remained at 182, the monthly cost was I'educed from Us. 82,727 to Rs. 80,626^ 
thus effecting an annual saving of Rs. 25,200, 

’W’e have given the above figures in detail because the sanctioned strength 
of the Imperial Service still remains at 40, though there are actually at present 
42 officers employed, as the i^rocesa of transfer of lO posts to the Provincial 
Service is not yet complete. Some additions have been made to tlie Provincial 
Service, the sanctioned strength of which is now 159. The officers of this 
Service in the two grades of Extra Deputy Supexrintendents and the six 
grades of Extra Assistant Superintendents are gazetted ; those in the three 
grades of Sub -Assistant Superintendents drawing from Es. 120 to Es. 250 
are not gazetted. 

42. The method of recruiting officers of the various classes is as follows ; — 
Imperial officers are recruited from the Eoyai Engineers, the Indian 
„ ' T e - e Army and in special cases from England, 

^ hy direct appointment hy the Secretary 

of State. There are>lso in this branch of the Service at the present time four 
officers transferred from the Eomhay, IMadras and Eorest Survey Deparfements. , 
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Hoyal Engineer officers are eligible for appointment after tlieir arrival 
ixL India, provided they bavc less than five year's* service in the corps, and 
are not senior to any Royal Engineer officer already appointed. 

Indian Army officers are eligible after final admission to tbe Indian 
Array, and are appointed on probation for one year, at tbe end of v?hioh 
time they must pass a departmental examination before they are finally 
admitted to the Department. 

Royal Engineer officers can revert to military duty at any time, but 
Indian Army officers cannot revert to militai'y duty after 10 years in the 
Department. There is no definite rmle as to the proportion of such officers. 

43. The Provincial Service is I’ecruited after examination in India. 

ncoruUmcnt-Prortncioi sor^ice. Candidates receive permission to sit for 

the examinations (which are held simul- 
taneously at centres convenient to the candidates,) from the Surveyor- 
General. They were at one time, if natives, required to have taken a degree 
at an Indian Dniversity, but the educational standard has recently been 
reduced to the passing of the Pirst Arts examination. Europeans (Statutory 
natives) must have passed the High School Pass examination or the Pirst 
Arts examination, and must bo between tbo ages of IS and 22, while for 
natives the age limit is 24* The examination is not strictly competitive, 
but the appointments are almost invariably given to thoso who qualify in 
order of seniority, £.c., in accordance with the inai'ks obtained ; the Surveyor- 
General, however, has the right to select from those qualified, the candidates 
who, he considers, for other than actual hoolc knowledge, are likely to prove 
the more valuable officers. On the 1st of jramiary 1905 there wore in the 
Provincial Seiwice 25 natives, Tbe highest of these were in the 5th grade of 
Extra Assistant Superintendent on Rs. 350 per month. Of the twenty -five, 
twelve had been promoted from the subordinate ranks into tbe Provincial 
Service, and thirteen appointed to it direct, but of these thirteen, six are still 
on probation. There is only ono graduate in tlve list, and the educational 
qualifications of the men appointed by promotion aie not as a rule hi«-h. 

All Provincial officem are appointed on probation in the first instance, 
and none are permanently appointed until they have been one veax* in a field 
parly or similar position, and have been well reported on by their immediate 
sujioriors. 


44. The Subordinate Service is purely native and is not a fixed cstablish- 
nccnittincnt — Sttl>onlii;nte Srrii^e, ment as llic Imperial and Pi’oviiicial 

vices arc, II consists of mon wlio 
liavo Ijcen. as a riae recruited, under tlie orders of fho Surveror- General 
by ofliccrs in charge of parties and trained by them as snb-snrvovors com-’ 
pntoi-8, draftsmen, etc. TJmre is no fixed rate of pay for such men, but it 
IS rocogmsed that Its 100 per mensem is tbo maximum ; they are all brought 
on as tompovary bands m the first instanee, but after some vears, if they 
prove competent, they are made permanent. Tbo regulation of nav ^idtbin 
the lumt of Ks. 100 is entirely in the hands of the Surveyor- G enerSl ^ 

1 eeunar 'ivorj^ of surrey as can be devised. Some years ago 
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ordoi’S irore issued for tlio training of allsucli men at Deluca under the super- 
vision of tlio Superintendent, Trigonometrical Surveys, and of&cers in cliarge 
of parties wore directed in the first instance to indent on liim for trained 
men, or to send to Ixim for training men wliom tlioy liad tUemsolves enlisted. 
Tlio local enlistment and training of apprentices wore not allowed, except in 
special circumstances, and witli tlio sanction of the administrative officer. 
These orders, we ax*o informed, are no longer in force, and we refer to them 
to point out our objection to any aucb restrictive system. If an extended 
programme of work is sanctioned, it must bo part of the policy of the De- 
partment to enlist surveyors locally as far ns possible, and we have observed 
with satisfaction that to some extent this’ is now done, a certain number of 
Durmans being employed in Burma, of Madrassis in Madras, and so on. "We 
are in favour of giving officers in charge of parties a free hand to enlist the 
best men they can obtain and to employ them on the temporary list, training 
them in the parties on drawing work during the recess and in the field there- 
after. AVhether tlic establishment of training centres may eventually be 
necessary is a question we would leave for tbe future. At present we do not 
find that any claborato organisation for tbe purpose is necessary, and would 
leave tlie present system of recruitment by each party in force. 

45. The distribution of the Imperial and Provincial Staff and also of sur- 
veyors and suh- surveyors on January 1st, 
X905, was as follows i — 


Dlstrlbntion of prc«ont slAfT. 





Stravirroirs aki> Stm^srruvirroRs. 

— 

Imperial j 

Officers. 1 

Pro%'iiicia1 

OfUccra. 

Pennanent. 

Temporary. 

• 

j 

Dead-€juartcr3 (inclncling DraTving" 
OfSce, but cjccluding Superin ten ci- 
on ts of Trigonometrical 33 ranch 
' and ^Forest Sarveys). 

5 

17 

i 

1 

... 


Trigonometrical Snrvoy 

8 

15 

2 

4 

Cadastral Sarveys ... ... i 

5 

38 

4S 

111 

Forest Surveys ... 


^ 18 

91 

109 

Frontier and Military Surveys ... 

C 

13 

1 

29 

18 

TopograpUical (other than frontier) 

7 

81 

5G 

66 

Under instruction ... >.* 


20 

... 

... 

On Jeavo ••• ... 

i 

' 4. 

1 

• •• 

... 

Vacancies ... 

1 


1 ... 

... 

Total 

42 

159 

220 

308 


An account by tbe Survey or-Qeneral of tbe duties of the different officers 
of the Department, and of the system on which survey parties are organised, 
■will bo found in Appendix A to this report. 
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CHAPTER. V. 

Cadastral^ Forest and Miscellaneous Surveys- 

dC. Before discussing; the future programme of topographical work, it 

he convenient to state our views on thci ’ 
subject of the conduct of cadastral and ' 
forest surveys, on which at prosont a considerahlo part of the staff of tho depart- 
ment is employed. 

As regards cadastral work, wC have hoen asked to report whether it is so 
carried on in diff^retit i)roviiices as hest to allow of its utilization for topo- 
graphical work, anti, if not, whether it would he advisable to adopt a different 
system ; whether such utilization results in any suhstantial economy as com- 
jjarod with a fresh topograxdiical survey ; whether professional agency should ho 
utilized for the supervision of cadastml work, and hbvr far tho same agency 
could he employed for the maiutonauco of topographical majis. have also 

to consider liow Xar the demands made hy Xibcal G-ov eminent s for the sexwices of 
the Survey of India for cadastral purposes aro likoly to affect the topograx^hical 
programme* 

There is at present no tiuiform system for the conduct of cadastral work ; the 
arrangements vai^y from province to pi'ovirice, and range from coniploto dep>cn- 
dence upon the Survey of India to entire index'>cndonce of that Department* It 
is necessary, tli ere fore, to refer to tho different systems in force before setting 
out our conclusions. 


dT- Madras has its sex^arate Surve^^ Department ivliioh has undor- 
^ . gone soino reduction in recent Tears, 

and wluch may he further changed in 
conneciion with measiwcs for the reorganisation of the Band Decords staff. 
Tho establishment is coulr oiled by a Superintendent., who works under the 
Board of Ke venue in the Settloment Branch, and has under him ti Deputy 
and 12 Assistant Superintendents. 


The gi-oss cost of the Department in 1003-Cl was Bs. G,G0,000, and the net 
cost after deducting I'ccoveriea on account of the surv-cy of x3i*oi>riGtary estates 
and of AYOrk done for District Boards, was Us. 3,S0,500. 


Tlie Dcxuirtmcnt undertakes Lhe cadastral survey or re- survey of districts 
coming under settlement. Tliework is based onscieniiiic lines, and is carried 
out with a miuiileness not found olsowhcrc. Bach Hold is on a sex>arate 

X^agein a x'cgistcr, the scale of survey being SO'^ to tho mile for HcMs under 5 
acres in area, JO'" for Helds between 5 and 20 acres, and for. larger Helds, ' 
Tho results are comxnlod into village plans on the IC" scale for reduction by 
photography, and is^ue to village oHicers on tho S'' scale. Brora the village ! 
plans taluk maps on the 1'' scale, and district maps on the i" or scale are 
prepared, and rcinuduced locally. Xotwithstandiug the care taken in the 
preliminary operation, there must ho many ox'iportunities of error in the • 
proecs^ of huiUling ux> Held i>lans into village maps, and of com^nliug thq- 
laitcr into taluk or district maps, and such attempts as have been made fo 
utilize the 3Ladras by the Survey of India have not hitherto been \ 

Fucccssful. ' 
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Tlio cost of survey is frequently higli, as might be expected, and readied 
in Ganjam the liiglv HguTo of Us, dOG per square mile. On, an average 
oE 20 distidcts the cadastral survey 1ms cost Rs. 1G2 per square mile, apart 
from Rs. 84 j)cr square mile for demarcation. In four districts which have 
been re-surveyed the average cost lias been Rs. 62 per square mile, 

TIio HXadras Survey which is oiitii'cly independent of the Survey of India 
nflords advico and assisia7ico in the revenue surveys of tho Xative States in the 
Rresidonoy. It does not aj>pear probable that any demand for the services 
of tho Survey of India will bo made foi* cadastral worh in tbis Presidency. 


4S. In. both these States there are Survey Departments in connection 
^ ^ . 1 ^ 1 T with the setiioment: but. wo have ’not 

enquired parttcularlj' into their methods 
of w^orhing. In ^T 5 *£Oro the existing topographical maps arc quite good 
enough for direct revision, w ithout rcFercnco to cadastral maps ; in Ryder- 
,ahad tho cadastral maps, while useful for* revenue purposes, are admittedly 
mot prepared with such aeouracy ns to bo of any assistance in connection 
wdtli a topographical survey. 


' 49. All cadastral work in the Central Provinces is performed by 

„ , , - ^ . local agency, working on traverses made 

Caartstral »rj tjic Central I'rornicos. ^ ^ 

by professional parties. Apart from the 
traverses, tho work is done entirely independently of tho Survey of India, 
tljough some members of tho Provincial branch of tho Survey Department 
liave beon phiced at tbo disposal of tho Administration for its assistance in 


tlio operations. I'ho ti^avcrse w*ork w^as practically linished a few years 
ago. Since thou the detachment engaged on. it has been gradually replaced 
by a small topogmphical party, which is now employed in compiling 
topographical from cadastral maps and supplementing them hy actual 
survey in the held. The local maps are utilised with bcnoClfc to the economy 
of tho operations, but tho country is not one in wdiieh cadastral work can 


greatly facilitate a topographical suxwoy. 


50. Tho Presidency of Rombay formerly had a separate Revenue 
, . ^ , Survey Department which, after some 

Cu^tn^tTul Kurvejft in iSQmli3.y. ^ •*- o it ’t 

discussion, was unally brokeu up in 
X901, after having been emxdoyed since 1847* During that period the 
surrey extended to tbo whole Presidency, except to lands that were wholly 
or xiartlally revenue-freo, and as the same Dopariment was resx>onsible for 
botli siuwoy and assessment Avork, the maps (on the scale of B" or IG'' to 
the mile) were prepared so as to give every assistance to the assessing 
ofljcer, and particular attention was paid to a careful and elaborate class!- 
hcation of soils. Tho Daud Records Department is now* responsible amongst 
its other duties for the maintenance of tho maps, and the Director has, as 
his Assistants for the jmrpose, four Sux^evintendents, three of whom arc 
former officers of the Rombay Survey Depatdment* Dndcr these agjiin are 
District and Circle Inspectors, but tbe organisation of tho Dand Records 
Department in this Pi*csidericy, as in Madras, will probably require furtlier 
modification or strengthening- 

In 1873-75 an attomx^t was made to utilize tho cadastral maps of Rombay 
for topographical purposes, and was most carefully and thoroughly x^rcsecuted 
for two years, bub without success. Tho cadastral work was found very 
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defective outside tlio culturable area ; tlie village maps could not bo correctly 
Joined together, and it was agreed that tho expense of the operations was 
greater than the making of a new survey. The existing topographical max>s 
in this Presidency were in consequehco prepared^ and they can now bo 
revised without reference to the woidc of the foi'mer Pombay Survey Depart- 
ment. 


51. In the Punjab and I^orth-West Prontier Province all cadastral work 
Cn.tiA’itm’s snrrDys in fhc Vnnjtvb and Xortu-Wcst is Carried out by tbc Scttlexiieiit Depart- 

Frontier Province. j * l jl e j-t 

ments without any assistance fi'om the 
Survey of India, except in some cases whore the work has been preceded by 
a professional. traverse. Great attention has always been paid to the training in 
survey of local establishments, and to utilising for survey purposes the services 
of patwaris, who are a well paid and, on tho whole, intelligent sot of men. A 
method known as the sg^unre system’^ of survey has been do volojied, which, 
it is claimed, has the advantage of enabling a close cliaclc to be kept on 
tho work of tho non- professional surveyors and of restricting any errors they 
may make within narrow limits. The system is not a professional ono, hut 
the village maps have been found suGSoiontly accurate in unbroken ground 
in the plains foi’ utilization in the preparation of topographical maps after 
a traverse picking \xy> tho trijunctions and base lines has been made to ensure 
the plotting of the reduced plan of each village in its correct place on the 
general map. 'Without tliis' it would he imj^ossible to make a general map 
of any large area that would he reasonably accurate. As a rule, this 
traverse lias hitherto followed the cadastral operations which it ought 
to precede. One advantage of tho square system appears to lie in enabling 
a comparatively simple and inexpensive traverse to suffice. The cost of 
cadasti’al surveys in the Punjab cannot be disentangled from tho total 
cost of sottloment operations in each district. Tho figures given us shew 
rates varying from Ds. 208 to Us. 3.5 per square mile, exclusive of tho pay 
of the patwaris, hut they are obviously and admittedly unreliable. 


52. In tho Dnited Provinces there liavo been more variations of system 

Cadasimi aurvcis in tho United Provincca- than clsoivbere. In earlier times cadastral 

surveys were, as in tho Punjab, carried 
out by the Settlement Department, but no attempt was made to train 
the patwaris, the work being done by arnins. At a later period after 
1S70, n largo number of districts were cadnstrally surveyed by the Survey 
of India, and the maps made over to tho Settlement oCacer. In the Denai’es 
sottloment the xnocedure was carried a stop further, and the Survey 
Department charged itself with the prclitninai\v preparation of the record 
of rights. Tho last districts in the plains surveyed on this system were 
Basti and Gorakhpur from I8S3 to IBSS, where the cost of the cadastral 
survey with the record of rights and statistical statements foil at B.s. 22G and 
Us. 173 per square mile respeotively, the cost of tho cadastral survey and 
record of rights, excluding statistics, being in the Basti district Hs. 1S4, 


Borore these settloments were finished, the question of devising means 
both to simifiify and to cheapen tho operation of reassessment, had been undor 
TOnsiderafion, and the assistance of the Suivey Department was dispensed 
with in nios. of the other districts under settlement, wliilein a fewtho experi- 
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niont o£ using patwnris as tlio survey agonoy under tlio supervision of tlie 
Survey of India was introduced. In some districts of tlie Meorut Division, 
and in the \yIiolcof Soutliern Oudh, no general resurvey "was attempted. Tlio 
old maps y\'cro corrected by tbc village agonoy, and were found to be suffi- 
ciently accurate for assessment puiposo^. Some years later, however, a reaction 
began in favour of greater strictness ; the services oC an officer of the Survey 
Dejiartmont were ohtaiued to assist the Dand Dccords Department in the more 
efficient training of the local agency ; tlie old maps were subjected to a more 
rigorous test, and in most, if not all, the districts coming undei* assessment, 
anowsurvey was made, tho patwaris being now trained to act as surveyors. 
The cost rates of sucli surveys, from which the pay of patwaris is excluded, 
liavc varied in recent years from Its. 2S to Us. 76 per square mile, and tho 
average cost of the traverse has been Us. 27-8*0 per square mile. 

The maps prepared in tho course of these surveys have been utilized 
satisfactorily in tho compilation of topographical maps, though a slight 
amount of supplementary survey is necessary. The officer of the Survey 
Department lent to tho Docal Government is now styled Superintendent of 
Provincial Surveys; ho carries out traverse surveys of which the Imperial 
Government meets the cost, and ho is in charge of an Imperial Drawing 
Office in the Provinces, where reductions of cadastral maps are made for topo- 
graphical purposes. Dndcr him arc Provincial officers of tho Survey of 
India, who are now employed more on Dand Records work than in carrying 
out now surveys. The cadastral work of these Provinces has, however, for tho 
present come to an end, and in districts novv coming under ro-sottloment 
it has been found sufficient to use tho old maps without a rosiirvcy. The 
retention of the services of an Imperial officer and of some of the Provincial 
officers will> wo understand, not he insisted on by the Docal Governmout. 


Cnla^lral unrvt-vA In 


53. Pen gal is tho only Province in which original cadastral surveys 

arc now being prosecuted on a largo 
scale. The operations arc directed by an 
officer of the Survey of India under tho title of Superintendent of Provincial 
Surveys, and tho cstahlishnicnt is entirely recruited by and officered from the 
Survey of India. The Doard of Revenue settle tbc programme and the Superin- 
tendent is responsible to them for carrying it out, and to the Surveyor -General 
for keeping the work up to professional standards. A. large Drawing Office at 
Calcutta under his control jircx^arcs reductions of tho cadastral majiS for issue 
as preliminary editions of slandai’d sheets on the 1" scale, and has presses 
attaclicd to it fox' the reproduction of the cadastral plans by the A^andyke 
process. (In one district in Rongid a cadastral surv'cy is being caxaled on under 
the supervision of a Settlement officer, hut that procedure oould not bo ex- 
tended to the large programme which is in contemplation.} I5y careful admin- 
istration and minute attention to details, the Superintendent of Provincial 
Surveys in Bengal has x'cduccd tho cost rates to a comparatively low figure. 
Tho survey of Oi'issa cost Rs. ISl per square mile, and that of Durblianga 
Rs. 201, while the outlay on tho more recent operations in Rbagalpur was only 
Rs. 82, of which Rs. 58 was fox* survey proper and tho balance for recox'd- 
writing. One of tho advantages of woxking on an extended scale and with a 
settled progiammo, is that the whole organisation is gradually improved, and 
‘work is done both more ohoaj)ly and more efficiently* 
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TJie arra-Dgemonts for meeting the C9st of cadastral work are peculiar 
in Bengal, Eisewhore the Xiocal Government is liable for the ouUaj: (except 
for thq cost of traverse surveys) ; but . in Bengal, while the arrangement 
vary ppmowliat in their details, it may be said generally that the cost is * 
shared hetTreen the land-holders and the Imperial GoTernment. 


54.*, In Assam cadastral 

CadnsSral suxvejB in Assam. 


surveys have been carried out by local 
agency with the assistance latterly of 
Pi'ovincial officer's of the Survey of 
India. I?or the present, however, such surveys are practically at an end, 
and no further cadastral operations on a large scale are likely, rinless it 
bo decided that the districts of Cachar and Sylhet should be surveyed. A 
Bzaall Drawing Office is maintained at the expense of the Imperial Government 
at Shillong for the preparation of topographical from cadastral maps ; but 
the cadastral surveys in this Province areTreq^uently so fragmentary that the 
standard sheets prepared from them are useless, and the I’ctention of the office 
at Imperial expense appears to bo unnecessary. The Vandyke process has 
I'ecently been introduced for the reproduction of village plans. 

55. Original cadastral surveys in Burma are carried out by the 
^ , , , . „ Survey of. India, and one of the Ini* 

perial parities. No. 7, is at present placed 
at the disposal of the Docal Government for that purpose, its expenditure 
being charged to the’ Docal Government. It is now engaged in the survey of 
the Pakokku district, of which some 3,000 square iniles remained for comple-. 
tion in I904^. The estimates of the time required for this woi*k vary, and 
there are some largo tracts still to be surveyed in Thayetmyo and elsewhere, 
for which the sewdees of the professional party may ho i*equired ; hut unless 
the programme is extended, it would seem probable that in five or six years 
the work will come to an end. 

- f 

Xo record-writing is done by the Survey of India in Burma. The maps 
alone are prepared ; they are printed as a rule at Calcutta, and the copies 
made over to the Bevenue authorities in Burma. 


Owing to the nature of the country, the work is much more expensive in 
Burma than in Bengal. TV'e have no figui'cs of the cost por district, but the 
following rates for the work done in 1901-02 appear not to give an excessive 
estimate of the outlay : — 


Upjicr Surma . — Traveree stirvcy IIf. 57, Catlnsfcral survey Ps. 135 ... Total Ps. 172, 
Xo?rrr Surma . — Do. 172, do. 30D ... do 381. 


Some simplification has since been introduced into the procedure but 
where scattered blocks ni*c made over to the Department for survey, the cost 
must necessarily he liigh when w'orked out on the area actually surveyed in 
detail, Bast year we are informed that in one district, w^here distant and 
scattered blocks alone had to be surveyed and connected by traverses the 
rate rose to over a rupee an aero, ' * 


aiiQ main-tcnanco of maps and the surrey of extensions of cultivation 
<knon-uinBxxrmaas ‘'Supplementary ’* surrey.) are amongst the most import- 
ant of the duties of the iandHccords Department. Annual surveys of cultiv-i- 
tion arc required m Burma for assessment purposes and the T i ? 

is mors sWgly 
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]^royince; ■whi^o suitable arrangements^ made to give tbe staff an 

extensive tminmg id aciual surVe;^ ‘ Wrk. TIio "±>irector, ol l^and Records 
ias' an assistant, formerly a Provincial officer in the Survey of 

india^ and under kirn are 32 Superiutender^^ of vrbomS are seconded Survey 
of India officers/ 'Peloyv. these again is d staff oJE inspectors and Sur- 

Ycyors. ' Burmans are employed bo grades and as Supefinten/ 
dents, 'and appear to give satisfaction. ‘ ^Application has recently been made to 
increase the staff and improve its prospects, as it is insufficient to cope vvith 
all the work involved in both maintaiiiing existing maps and records, and 
completing the survey of the rapid extensions of cultivation. 

The division of tl^e work of new surypy between the Imperial establish- 
ment and tlie, luarid Peeprds staff is made on^ the principle^ that when 
such surveys are extensive, the work should oi'dinarily be left to the Survey of 
India parties, while the Xaud Pccords Pepai'tment should limit itself to such 
small extensions as can be undertaken by the regular staff under the supervision 
of the llirector and his Assistant/' Put in 1S89-93 surveys on a very large 
scale were made hy the Land Records Department over an area of apparently 
some 6,000 square miles in Tliayetmyo 'and neighbouring districts, survey 
parties being organised on the model of Imperial survey parties, aud Purmaii 
surveyors being freely employed. 

' 66. These accounts show sufficiently for our. purposes the arrangements. 

made in different Provinces for the pro- 
secution and keeping up to date of cadas- 
tral surveys. It does not appear, as faa* as wo can gather, that any serious de- 
mands are likely to be made on the Sui’vey of India for cadastral work in the 
hear future except in Pengah In Purma the programme of oi'iginal cadastral 
work on an extensive scale, for which alone it is desirable to employ pro- 
fessional parties, will be completed in a few, years, and in other Provinces 
such work as remains , to be done, is small in extent or is of a character for 
which the Local Grovernment is itself prepared, to arrange independently of 
the Survey of India. 

67. The question of utilizing cadastral maps made in the fntm-e for topo- 
couipaTison varioaa syetema of cadastral grapliical purposes Is therefore not one 

Eatveys.--' ' 'I <j£ great "importance. bnt we may 

state our own view briefly regarding the various systems in force. Where 
there is a lar'ge amount " of original survey to bo done, where there is no 
question of training a local agency in surveying, and where a continuous 
programme of operations can he carried out, uninterrupted by the exigencies of 
^settlement, we have no liesitation in saying thg.t the Pengal system is the best. 
It ensures, that the work is up to the best professional standards^ and it allows 
of the gradual perfecting of the organisation in all its details, a most important 
matter from the standpoint of economy. It stands to reason that a 
trained establishment^ moving on regularly from district to district, must gain a 
facility in execution on the part of subordinates, and an experience of organisa- 
tion on the part of "supervising officers, that are lacking when the greater part 
of the establishment has to be trained, as each new district is taken up. The 
excellence of the arrangements now made in.Dengal, is an example of what can 
be done, and we think that the x-ates of survey ^lere compare very favourably 
with those of the Dnited Provinces and the Punjab, when the exclusion from 
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tliG accoiints in these Provinces of tho pay of patwavi-surveyors ia talccn intO' 
consideration. It is only, lio'n'ever, ■ in Bengal that tho conditions vre have 
referred to above apply fnlly ; and Vhile we are decidedly in favour of utdiz- 
ing professional agency in tho supervision of cadastral vrorh in such conditions, 
wo recognise that ciroumsfanccs are very different elsewhere, and wonld leave 
Iiocal Governments a free hand in deciding whether to utilise such agency 
or not, 

’Witli reference to tire organisation of liaud Records Departments^ we 
may also state that liy far tlao most complete and ofiieient^ in so far as 
Ruiwey worlc is concerned^ is tliat of Durma, and its etHoiency is no doubt 
lai* 

S ely due to tlio extent to wliiclt it is officered from the Survey of India. 
The Docal Government wonld greatly regret to see this source of ‘supply 
interfered with. 


58. As regards tho utilization of cadastral worik for topographical purposes, 

it has been assumed up to quite a 
, recent date that, when surveys were 
conducted on the large scale of 16'' to the mile, no further survey operations 
for topographical, or indeed for any purposes would he required. In the 
Punjab, where these maps wei^c made hy non-professional parties, ifc was 
recognised from the beginning that some slight amount of supplementary 
survey was requisite, but elsewhere this was not the cascj in the Dnited 
Provinces from an early date, and in Den gal from the date of oommence- 
inent of cadastral worlc, reductions o£ tho professionally prepared maps on 
tho IG" scale were used for the prex^aration of standard sheets without any 
further examination in tho held. Tho experience of Purina seems to hav^e 
first originated doubts on tho subject, and these were confirmed when it 
became possible to compare cadastral compilations with previous topograph* 
ical surveys of one and the same tract as in the district of Meerut. Tho 
course was then adopted of publishing maps reduced from cadastral 
surveys as preliminary editions,*' the production of a final edition 
being indefinitely postponed- HVo do not find it possible to lay down 
definitely'' any criterion by which to determine the stage at which a 
cadast rally prepared map is of so little use to the topographical sur- 
vey oi^ that it is superfluous to go to the cost of making a reduction, and 
wc can only indicate in general terms tlie advantages and disadvantages of 
relying on cadastral maps. It will ho understood that, even if no direct use 
can be made of cadastral maps, the fact that an accurate traverse suiwcy has 
been maclo, will always be of material assistance to the topographer owin^* to 
the number of fixed points 'which it gives him for iiis work. 


c£ oZ cailostril xaaxw. 


(1) -/rco«o?;3y. 


59. Tho advantages of using reduc- 
tions fi'om cadastral maps are two — 


AYbcu n cadastral survey Las been made, (tho cost of making it is for our 
prosGut purposes irrelevant,) the further process of reducing tho results and 
combining them into a 1" map in level districts is very cheap. Maior 
Crichton m Bengal puts the cost at Es. 2-2 per square mileiu a well-organised 
esvabhshment and does not think it should in any case exceed Bs. 3-0. 
Captain Coldstream s calculations point to Es. 3 as a fair rate in the United 
Proviuces and Captain Tandy gives Be. 2'G for the Punjab. In flat level 
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country the details on these reduced maps require little further correction ; 
and it is in sncli a country that an original topographical survey is apt to be 
expensive owing to the cliiTiculty o£ working merely from triangulated points 
and llio consequent necessity of traversing. At the outside, allowing for a 
very careful supplementary sur\-ey, it should he jjossihle ta produce a map 
on the V' or 2*' scale at. a cost not exceeding Us. 15 per square mile^ and 
probably mucb less, w'liercas an original 2*^ survey would cost considerably 
more. 


(2) luxltfcss of cJcfaiL 


It is ndraltted on nil bands tbnt a map on the I" scale prepared by 
reduction from any reasonably good survey on the IG'' soalo is better than 
one prepared from direct svirvey on the 2'"* scale ; and much better than one 
prepared from a survey. AIHlio ofllcm-s wo have met, who were using 
cadastral reductions* considered that theii' woi*k was hotli facilitated and 
imj>rovcd ; but one iniporta^it point to bo remembered is that it is impossible 
for any compiler to know from a cadastral map which nro tlic featnres of 
primary importance to be shown on the final topographical map- The addi- 
tional work required wo have already indicated in our definition of Supple- 
mentary Survey/" 




GO. Against those advantages have to 
he set various drawbaclcs — 


(1) Xfjcovijjfcleness^ wliich is of tw’o Idnds — 

General , — Cadastral surveys <lo not extend bo\’^ond the houndaides 
of some administrative unit — xisually the district. 13 very sheet, 
tlirough which the boundary of the district passes, has an imsuv- 
veyed portion ; either this must ho filled up from old matcxdal 
if the adjoining district has been previously surveyed, or a topo- 
graphical survey must ho carried out up to the margin of the 
sheet — a very serious task in many oases* — or the sheet must re- 
main blanlc till some indefinite time, when the adjoining district 
is surveyed. It is impossible fully to realise the force of this 
olxjcction without considerable oxpcrienco of the almost liopelcss 
state of incompleteness of many of tlio standard sheets compiled 
from revenue or cadastral surveys. 


(&) Cadastral surveys do not noccssaidly extend beyond tlio 

culJuriihlo area. Hilly count rj*, for instance, may ho mnideed as 
such — **lJill or ** Pahar — in the middle of a blank space* with 
various streams flowing from i^fc, the earlier course of whioli is 
not didinoated. In older times ravines and otlior rough ground 
wore often omitted. TJio supplementary surveyor must make 
a now surrey of tlicse* and* if they are extensive, it is as easy and 
cheap for him to survey the whole ground as to iiso tho cadastral 
map in his operations. 

(2) JDcIay in puhlicafioti , — This again is of two kinds. To some extent 
delay Is inevitable. In somo Provinces each village takes two years to survey, 
and a further time must olniiso before tbo cadastral maps can bo made over to 
, tbo topographer. In Bengal tbc maxis nro not made over till revised by tho 
settlement authorities, hut it is hoped to avoid this ohjoetjon and to exx^edito 
-i.be work. More serious is the delay that ought to he provontible, but that 
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seems at present to l)e incidental to tbe system, Tlie delays in tlie 3?uii3ali 
liave been referred to frequently ; in l^ongal some top o graphical maps wore 
issued 15 years after the cadastral survey had been made ; in the United Pro- 
vinces the Superintendent tells us that it. will tahe his Drawing Offico five 
years to overtake the arrears. This delay may be a mere defect of system, ' 
but as it is universal* we must take it into account. 

(3) JDisii 7 tclive nature of the ttvo classes of survey* — -Dastly, there is 
tbefact that the revenue or cadastral surveyor has not the same eye for the 
physical features of the counti'y as the trained topographer. This point 
may be best illustrated by quoting tbe remarks of Dr. Stein, the explorer. 
Dealing with Trans -frontier sheets, which include portions of Drifcish 
districts, he says 

I can recog oiso a considerable superiorit 3 "^ as regards amploncss and accviracy of 
topograpliical detail in those portions w^hiob Uavo been surveyed by Officers o£ the Survey 
Department of India during tbc Trontiev expeditions from 1895 to 1898, I can tivaoc tbo 
superiority o£ these surveys, to portions oE theTcshawar District mapped on the basis o£ 
revenne surveys, not merely in the more carcfvil delineation o£ the natural features o£ the 
ground (bill slopes, streams, etc.), but also in. the marking o£ inhabited sites and minor 
lines o£ communication. Considering that the time and opportunities available for correct 
sarv’cying during those expeditions, %vere far more limited than in the ease o£ the old District 
Survey over adjoining ground inside the border, X can attribute the superiority of those 
trans-border surveys only to the fact of the true purposes of a topographical survey having 
been more carefully hopt in vievr in their caso/^ 

This drawback is of comparatively little imporfcauco iu tbe plains of Upper 
India, but olsowhero it affects the maps detrimentally. 

61. We have clearly indicated in our programme of operations, and in the 

Assistance tn bo tlcrivcd from caflastr^l maps In Xliap*^ attached tO OUr VCport, tho CXtcut tO 

Itc topograpincai revision. -xvliich WO coosidor that cadastval maps 

will bo of assistance in the revision of the topographical maps of the country. 
Ill the greater part of the plains of Upper India we ai*e of opinion that the 
cadastral maps will be of tbe greatest use, and tliat a sliglit and inexpensive 
examination of tho reduced maps in. the held should suffice to allow of tlie 
production of excellent topographical maps- Dut in the rest of the 
country tho maps cannot bo used an tbe same simple fashion, and it must be 
* left to the Surveyor -General to say how fax* in each case and in what mannoi* 
they can best be utilized. As to tho utilization of tho professional agency 
employed in supervising the preparation of cadastral maps for the inaixi- 
to nance of topograpliical maps, the question is not likely to arise under our 
prox>osrils, as wc do not contemplate any intermediate arrangement for revising 
such maps. 

G2. Urom tbo account given above it will appear that cadastral surveys 

in almosfc Bxovj caso conducted at 
the expense of ILocal Governments, that 
tbc programme is always, oven if carried out by the Survey of India, control- 
led by the Docal Government, and that in most oases the surveys aro executed, 
by local agencies entirely independent of the Department. We are in favour 
of maintaining the most complete xncasuro of decentralisation in the condiiot 
of such surveys subject to tbe following remarks. 

G3. It is essential that all cadastral surveys should be accurately and scienti- ' 
^ *cicaur;c basis for raJaitrai »ur. fically connected witli the gGodetic survej 
. India, and wc are m complete a*^i*ec- 

ment with the orders issued by tbe Government of India in 1882 'that 

• tie fcar of>po 5 it^ -e 115. Proriacial maps vrill ho found in StcUoa I of Part II of ihs licpott* 
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<;atlnstral siirv'oys sliotilcl bo preceded by a skeleton, eras it is now called a 
traverse surrey, made by a professional agency. TTo tliinlc that tbis principle 
sbould be insisted on ; . its non-observance at the outset in tlio Punjab lias 
led to considerable diCnculty in tbo compilation of topographical maps in that 
province ; and is amongst tlio canscs of tbc delays in mapping, of which 
complaint has been made. The Survey Department should, wo tliink, supply 
the necessary ofTicers for mn'king tbo traverse. Por tbo detail survey we 
tliinb that Docal Governments should have comxde to control of the nrrange- 
tiicnts, whether tho work is undertaken by Survey of India parties, or is 
carried out under advice- or not. Tho system followed in 

Dcngal, where a strong staff of Imperial and Px'ovincial officers is employed 
under tho general control of the jLocal Govomment, is, wo think, admirably 
adapted to extensive progi'ammcs of cadastral work. Under existing arrange- 
ments, liorrovcr, no officers of tho Imperial Doparlmont can bo employed 
on the cadastral work of Xiocal Governments without weakening the cadre 
available for topographical work and interfering with tho topographical 
programhie, ns their places arc not filled up. Tho requirements of cadastial 
work arc uncertain ; in the future tlioy will limited outside 

Dengal, and wo would not suggest that any additional officers should be added 
to tho cadre so as to be available for such work, if wanted. Put we think that 
all api>omtmonts made for this work, whether of Imperial or Provincial Officers, 
should bo treated as outside the regular cadre, and the Surveyor-General should 
be authorised to employ other officers in place of those deputed. If, owing 
lo the return of the latter, tho cadre should bo over strength, tho excess 
would bo but temporary, as vacancies could bo absorbed on the earliest 
opportunity. 


Of. It has been suggested to us that too long a course of service under a 
^ ^ , Xrocal Government, free from the dis- 

cixdino of the Department, is apt to lead, 
in the ease of Provincial officers, to some falling off from the high standard 
of professional neenraoy insisted on by the Survey of India. To meet tbis 
difficulty it could bo arranged ibat after a definite time such officers should 
either return to ordinary departmental work or lose their lien on tho Depart- 
ment altogether. Such arrangements have not been uncommon in the past, and 
the prospect of obtaining employment under Xecnl Governments is likely to 
add to ilic attractions of the Department for candidates. !^Iany officers, who 
arc unable to stand the strain and exposure of topographical w^ork, arc often 
perfectly suited for tlio conduct of cadastral operations- ‘While wo think that 
Docal Governments would be well advised to employ 2 ^rofcssioual survey officers 
to train tboir establishments and supervise cadastral work, and that the Survey 
of India sltould endeavour, as far as its resources admit, to meet demands for 
such officers, wo do not recommend any hard and last rule in the matter. The 
Docal Governments arc Ihomsolvcs the best judges whether in the circum- 
Btnncca with which they liavc to deal, it is or is not advisable to employ 
fcssional assistance, if it can > bo made available, in tlicir cadastral and Dand 
Pccords work. 


65* Tho expense of all cadastral operations should, wo think, as a matter 
^ , of principle, bo borne by tho Docal Gov- 

KxjX'niiil'oro on ciwlMlrftl xnrrcyi. i i 

ornnient concoimcd, from tho traverse to 
.the preparation of such compilations from tho cadastral maps as are required 
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for local ptir^joses. We recognise tliat owing to tlie HiVanoial ai^angem^ls 
made Tritli ‘X.ocal Govornmcnts, it may not be possible’to give imm^iate ' 
eiTeot to 'tUis principle, but its adoption would serve to mark 'the point at which 
a distinction can best be drawn between — (1) maps required for > purely 
local purposes; and (2) topograpliical maps required for general purpos^. 
Por tbo latter the Imperial Department should be entirely responsible, and ^ 
the expenditure on wbat we call supplemontavy survey should he • taken as *a . 
charge to Imperial Punds. It is anomalous, under existing arrangements, to 
take only one instance, that the whole of the charges incurred on Ko,. 7 Party 
in Purma should he debited totho Pocal Government, while ’ the outlay on tlid 
Drawing Office in the TJnitod Provinces, where reductions o£ cadastral maps arb 
made, should he an Imperial charge. It should always bo open to the Surveyor- 
General to bring to the notice of the Government of India cases in which the 
basis of a cadastral survey is not a scientific one, and, where officers of 'tbe- 
Survey of India arc employed, they should he responsible to him for the pro- 
fessional accuracy of the work, Put apart from, this the arrangements should 
he completely decentralised and the Iiocal Governments have full control bdtU 
of the budget' and the programme* 

G6* TV’e have been asked to repox^fc on the degree of accuracy desirable in 

Stantlard oE accuracy oE cadastral and top ograpbic- cach claSS of SUrVCy • Gn tlilS polixt *WS 

aimaps, coxisidor that whatever is shown on a map 

should be sbown accurately ; and that in no case should anything be- 
shown on a map issued by the Survey of India, for the accuracy of which ibis 
not prepared to make itself responsible. It may be, howevei% that by accuracy 
is meant fulness of detail, and we would leave it to liocal Governments to 
determine in the case of cadastral maps to what extent the survey of details 
is to bo carried* Por example there is no necessity, unless the Xiocal Gdvornment 
so desire, that local survey agencies, such as patwaris, should be obliged to survey 
ravines or hills when the mere indication of theix' position on the map would' 
suffice for all revenue purposes. 


C7* A sex^arate Porest Survey Pranch under the administration of the 

Purest Deportment was fix^t started in 
or 1872, and in 1873, in order that its work 

might he available for geographical purposes, it was brought under the 
general control of the Survey Department (exercised temporarily through the 
Suporintondent of Hid gonometrical Surveys). Apart fium the surveys carried 
out by this Special Pranch, some forest surveys wore executed by the Imperial 
Department and others by local Porest officials. Orders as to the class of 
work to ho undertaken and ns to the adjustment of its cost wei’e issued in 
18SS,* and were supplemented or explained in further orders issued from time 
to time. In 1899, when tbero were four parties engaged in forest woi'k, three 
of which were directly under the Surveyor- General and one under tbo 
Inspootor-Gencrnl of Forests, it was decided to amalgamate them and place 
thorn nil xxnder tbo Superintendent of Porest Surveys. In tbo following year 
an officer of the Survey of India was appointed to that post, and in 1901 
the whole establishment for forest surveys became an integral part of the 
Survey of India, and it was laid down that its charges should be debited as 


• sad Asrlcnlfcnral Dcjsatfcmeat Circalar Ko, IC-F., doted 2nd duly 2888- 
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follows : — 30 per cent, to tlie Survey of India in consideration of tlie topo- 
graphical value of the work, and. 70 per cent, to the Porest Deiiartment. 

.GS. The ordinary scale of forest maps is 4" to the mile, hut larger maps 

Scale of a^-t,urvt-ya. times hcDn asked .for hy the 

ITorcst Department, and ilio scale lias 
Ijeen llio siil) 3 Cot of considerable tliscussion. In Dombay maps on tbe 16^' 
and scales are still occasionally prepared, thongli all otlier Provinces are 
non* content W'itb d* maps, "Wo saw some reason to doubt wbetber even tbis 
scale 'was always necessary, and we tborofore made enqxiiries on tlie subject- 
Tlic Doai‘d of Povenuo in IVIadras and the senior Gonsorvator in Pombay 
arc strongly in favour* of tlie retention of llio 4/^ scale, as a smaller scale would 
not, they consider, meet their requiremonts. On the other hand in Purma we 
have ovidenco that Porost officers in some cases actually prefer the smaller 
scale maps, and the Inspcctor-Qc normal, who lias bad personal ex jiex'ience of 
that Province, lias informed us that 4^ maps are iirobably not actually neces- 
sary^ for more than one- fifth of the area still left for survey ; and that for 
the remainder the X''" maps will bo preferable* The Pioutonant-Govei’uor of 
Puvma also attaches more importance to pushing on the topographical 
survey of the country on tho X'' scale than to the profusion of 4*' maps of 
forest areas* In Pengal a map ni^pear's to ho considered advisahlo. 


CO* The following approximate siatcinont of tlio areas likely to require 
^ , * .^** *^ , * * survey for tho Porest Department after* 

Survey rc'xcUvmcn.ts ct tiic? Forest Ucrrirtnicnt. •*“ 

the end of the i)rcsent field season has 
been given us by tho Suxicrintondcnt of Porest Surreys. It must he remem- 
bered that these areas arc always liable to fnoreaso ns new forests are 
reserved : — - 


Province* 

Pomhay 

^ladras 

Asparn 

Perar 

Purina 


Area lii t'l* niUcs. 

5.200 * 

3,500 

550 X 

3.200 1 

700 h 

5,050 J 

35,200 


Prol>ablo ilntc of completion* 
1008 
1009 or 1010 

iOlO 


XVhen this programme is completed, tho Siiperiu tend out oxpeots that fur- 
ther demands for 4/' surveys will he made, so that it is impossible to fix 
any final date for the completion of forest work xmdor existing arra ngemonts- 
Tlie forest surveys provide detailed o,ud admirable topographical maps for the 
difficult country they deal witli ; hut their value to tlie country at largo for 
topographical purposes is greatly reduced hy tho extremely scattered charac- 
ter of tlie forest blocks with which they deal. iN'o separate block is surveyed 
by the Survey Department, unless it has an area of at least 10 square miles> 
but even with this liraitation, tho work is of an extremely patchy eharactor, 
and wo iliink it a matter for the serious consideration of the Qrovernment of 
India, whether the largo expenditure now incurred on forest surveys, amount- 
ing to over three lakhs of rupees a year, could not he more usefully laid out 
with no serious detiuraent to tho work of the Porest D opart m on t. 
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j^O. 'W’e are ourso^t'cs very strongly 6i opixLion tliat all special forest 

vevs should be brouglrt to a close as soon 
Rcco™d.tl=n.rosn^osfercst««rr.y,. , . order to admit of tllB COn* 

contratioa ox the full strength of the Surrey Department on its topographical 
ptogramxne. The surveys in progress are very expensive, and absorb a consider- 
able part of the strength of the Department. Should they bo stopped, a large 
number of surveyors will be Available for topographical worlc at on go ; whtlG i! 
they arc continued on the present scale, not only will the total expenditure of tli^ 
Dcx>artmenfc he much increased, but there will be much greater delay in Organis 
ing the parties required to carry out the toxJOgraphical programme. Shouh 
the Government of India, however, he unable to accept our recommendation, w- 
would suggest that the present method of adjusting the cost of such survey 
should be simplified and the following principles be observed : — 


w The cost of all surveys of forests, executed on a scale not exceeding 5 
to the mile in the course of the ordinary topographical programme 
should ho borne by Imperial revenues as part of the genexv 
topograiihical survey of the country. If it is so desired, a sheloto 
boundary survey of forest blochs, on the scale of 4^" to the mij 
should be supplied by the same agency and at the same expense. 


(2) The cost of all surveys of forests on a larger* scale than 2'"' to tt 
mile, or made to meet the requirements of the Dorest Depart men 
otherwise than in tlie course of the topographical x)rogramta< 
sliould he charged entirely to the Dorest Department. 

71. The perusal of any of the Survey Deports will ailord instances of tl 

diversion of jiart of tho strength of pnrtii 
Mxjnicira\ a^a czlnto'c^Ts^cnt Kijrvcjff, fop the sux'vey of citics, towns or cantoj 

ments, places often of very little impor 
ancc. It is most undesirable that w’ork of this description should he allowc 
to mterfero with tho continuous execution of the topographical programme, ar 
•vve think that it should for the present bo entirely excluded from the woi'k < 
tho Deparlment. The operations arc of a character that eaube undertaken b 
Burveyora of tho Public or Military "Works Department, or by those of tl 
Daud Deeords Department, or by retired oSicera, and wc recommend that in a 
cases the local bodies concerned be left to make their own arrangements^ an 
tho Survey Department he not called on for either the personnel or tl 
expenditure involved, Exceptions to this rule, where unavoidable, can alwaj 
bo made by the Government of India ; but we think that the Survey of Indi 
should not, without orders from that Govorntnent, undertake any largo ©ca! 
town or cantonment survey. 
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CHAPTER VI. 

Revision of the Topographical maps of India. 


75, In cx'itictsing the osisfcing Topographical liiaps of India it is necessary 

id make a brief allusion to their earlier 
Preliminary- gcncsis ancl^ bistory — a history which in 

'Some respects wo consider an unfortunate one- have already at the 

beginning- of Chapter II indicated genei'ally the marked difTercnco between 
Ilio conditions under whicb tbo trigonometrical and tbe topogmpbioal surveys 
of India were car vied on. Uut it is convenient tbat in this place we 
should explain more precisely what a fatal influence that difference has ex- 
ercised upon the topographical maps of India down even to the present 
timc- 

73- Xiikc the maps of all modern nations those maps are dependent upon a 

Concentration of strenEth in tha cnrly period of Gcodctio systcm of triangnlation. Tho 

tbcBurcoy- history of tbat ti-iangulation forms an 

episode in the history of Indian science and Indian topography, of which all 
Indian public servants and especially all Survey ofticers sliould bo proud. It is 
an example of concentration, energy, and persistence in the face of a tropical 
climate, physical obstacles, and pestilential tracts of country, extending over 
more than two generations, which has never bcoEL surpassed, if indeed it has been 
equalled, in the records either of surveying or of science genornlly. !N*or were 
tho conduct and liberality of the Indian Governments, beginning with that of 
Madras in lS02, less admirable in granting funds for this great work- Their 
patience was remarkable. TTo have seen: in tho Historical Chapter that 
some revenue and topographical surveys were carried out as early as from 
1S23 to 1837, but the area covered by them was very small compared 
with the- total area of India, and most of tbchi did not depend on Liambton’s 
and Everest's work at all ; so that from 1802 to ISdiS tbe Indian Governments 
were supplying funds for scientific and geodetic work, with little or no prac- 
tical return in the shape of maps of any kind. This in brief is the history 
of the first period of the Indian Survey ; it is the history of concentration 
with one definite objcct- 


74'- TV'o come now to tho second 

nwislon oC BtrcHElli in thd period. 


period- It was tho period in which 
revenue and topographical surveys^ es- 
pecially the former, became largely deve- 


loped. It may bo said to have begun when Colonel ’Wangh in 184i3 succeeded 
Sir George Everest in the combined offices of Surveyor- General and Superin- 
tendent of tlio Trigonometrical Shrvey of India, whioh the latter had held 
since 1830, and to have cohtinxied until Sir Andrew TVaugh retired in 1861, 
^Waugli scorns to have had the same predilection for geodetic work as his pre- 
de6essors, tambton and Everest, and fo have prosecuted it with equal energy ; 
and this may have hecn the rcasdn that Major Thuillicr was in 1817 appoint- 
ed, under him, i>eputy Surveyor-General for Topographical and Eevenue 
.Surveys, in addition to tho fact that tho demand for such surveys was 
increasing. 


It was in this period, namely, between 1813 and 1861, that what appears 
to us to have been a fatal stop was taken. Tliis was tbe separation of the 
trigonometrical and topographical and revenue surveys, and the failure 
to introduce a system under whicb, as soon as a survey of any province or 
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district Trns begun, tbat province oi’ district should for survey purposes be 
treated as a Tvliolo instead of by patchwork, and should havo its topo- 
graphical survey complotod, whether by ti'igonometrical, or- by cadastral, 
or by topographical surveyors, as nearly as possible simultanGously, Wo will 
suppose tbat a kocal Government bad decided to carry out a reventre survey 
of the u hole or part of the province. If tho full powers had been simulta- 
neously employed, on the survey of the district, of all the surveyors who 
were at the disposal of the Government, namely, the trigonometrical 
(if necessary), and the revenue, and the topographical surwoyors, it is 
impossible to suppose that a complete topographical map* of the district 
could not have been made within- a very short time after the cadastral surveys 
had been completed, TV^hat was done, under the system of separation, on the 
other hand, was tbat the trigonometrical branch, heing left independent, con- 
fined itself solely to geodetic objects; the revonuc survey, being left inde- 
pendent, confined itself solely to the largo scale survey of culturable patches ; 
and tho topographers, also independent, were scattered over the country doing 
separate bits of surveying of tboir own, and wben they did encounter any 
areas which had been surveyed by revenue parties, those revenue surveys 
were found cither to be obsolete and useless, or a patoli^vork small-scale map 
was compiled, half of which had been surveyed ten years before. 

75. Thus in the second period of tho Indian Survey separation or division 

^ , , , , • , , of strength was substituted for tbat con- 

TncoTnpictc snccts iinu Tra^mcRlnry Bnrvcyj. 

eentration which was the rule in tho 
first period* It is useless, and would be unprofitable, at this distance 
of time, to speculate as to why this false stop ^vas taken, and ns to who 
may have been responsible foi' it. SuCGce it to say that its dTcots havo 
continued down to the present day. Ifor the first defect in the existing 
i-inch maps of India, which strikes every one who exiamiiies them, is that a 
large, if not the larger, number of thorn axe incomplete, that is, they are 
not filled up to tho sheet lines; that others consist of two or moro difTorent 
surveys, dating perhaps ton or twelve years apart ; and that others consist of 
more fragments of cadastral surveys scattered over the entire sheet, some of 
them only one or two square inches in area, which are entii’ely useless for 
any xmrpose, "Wo arc not aware that any other country has evei' published 
its topographical maps in so fragmentary a condition. The same anomaly 
occurs in tho sheets of the more modern forest surveys : on one sheet there 
may he x^^iches of forest work, patches of cadastral ivork, and patches 
of topographical work, all surveyed at entirely different times. 


jS^nmerous illustrations oC these defects will ho found in the accounts 
which wo liavo rlrau-n up of tho condition of the maps in each Province or 
Stale, nnd of the manner in which they can best, in our opinion, be brought 
up to date. Wc have noticed in tbo provincial accounts, not only tho state 
of the topograxdiical max^s prepared by the Survey of India, but the measures 
taken liy some kccal Governments to provide independently the maps or 
plans, required for local administrative purposes. Tlic accounts themselves 
extend to some length and have therefore been fransfciTed to Part II of the 
Ilcx^^ort. Here a summary of tbc results will be sufficient. 


7G. In ATadrns thero are practically no Survey of India maps other than 
rarr iDf I rcvinclal ae<Tjtinl«oi topp^raphtcal fbo ^ Sheets of the .A.tlaS Of India whicll 


old surveys, and though 


are based on material provided by very 
well executed, arc now out of dato. I^Iysore has 



-an excollent-series of X" Tnaps based on surveys' made not muob over twenty 
years ago,’ covering ?the vrbolefarea of the State and prepared in tlie course of 
a contitmons^ and systematic ’programme ofi operations- Goorg is in tbe same 
position as Madras. * Tn. Hyderabad tbc surveys, from wliicli sucb 1" maps as 
exist were prepared, began long before the middle of tbe last century, and tbe 
maps afo bop olessly out of date, besides being in otbor respeotsancomplete, and 
tbe same is tbo case in Uei’ar, tliougb tbe surveys tbere were in parts some* 
wliat more.xecont. In IBombay tbe 1" maps are xiractically complete for tbe 
wbole Presidency and tbe Native States adjoining it; but being based on sur- 
veys of varying dates by different parties they are less regular tban tbe maps 
-of Mysore ; and they arc also, except in tbo Southern IVIabratta country, more 
out of date. The survey of Sind bas been undertaken in recent years, and is 
now nearly complete. In Rnjputana a largo tract of country has nevcv been 
surveyed, and in tbe rest of tho States there and in Central India tbo maps, 
though fairly complete,* are out of date. In tbe Punjab and Noitib-'W'est Pron- 
tier Province tbo U' maps, except in a very few districts, whore compilations 
from cadastral material have recently boon prepared, are all much out of date, 
tbo sbeets are in many cases fragmentary, and much cadastral material that 
might have been utilized for tbe preparation of now maps is unused. In tbe 
United Provinces a few districts have recently been surveyed topographically, 
for a few others good topograplncnl maps that only require to be brought up 
to date wore prepared about twenty yearsago, but for tbe greater part of tbe 
Provinces tbo maps are based on cadastral or revenue survey worb. They are 
compilations made in office which have never been tested in tbe field, and 
wbicli in some oases are too. much out of date to be of much assis- 
tance in tbe preparation of new maps, but tbo majority will, it is believed, 
require nothing more tban an inexpensive correction in tbe field to bring 
them up to date and allow of tho correct delineation of topographical 
features, omitted or* ' inadequately represented by tbo cadastral surveyors. 
In tbo Central Provinces large tracts, including three important districts, 
have maps only on tbe.-^" scale. Throughout* the rest of tlio Province, 
except in a few districts where revising parties have recently been at work, 
tho maps are seriously out of date, and tho sheets are in many cases 
fragmentary, one portion having been prepared at one date by a topographical 
party, another at a diCCorent date by a revenue party. In Pengal and Assam 
flic maps vary to an extent that defies all attempts at brief description. In 
many cases they are based on surveys sixty years old and arc completely out 
of date; almost everywhere, except where recent cadastral material bas been 
utilized, tbc sheets are fragmentary and cannot be published in a complete 
form except by the compilation of tho results of surveys of dilTerent dates, 
the, material of which is as a rule too much out of date to justify the cost 
of the operation. In Purma surveys are being actively pushed on on a con- 
tinuous programme, and the new* maps prepared there are thoroughly satis- 
factory, but tho greater part of tbo country bas still to be surveyed, and 
some of tho older maps are already getting out of date. 


TftbTxlar Btntcmcnt oE ciUrantcil co»t oE rcVitlon. 


77. Tbo results of our examination of the state of the maps in each 

Province, and of tbe character and 
cost, as conditionally estimated by the 
."Surveyoi"- General, of the measures necessary to produce or bring up to date a 
‘modern topographical map on tho scale of X*^ to the mile, for tbe •whole 

*4 
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country arc shown in tabular form in the following statement and aro- 
illustrated in the accompanying maps. The cost-rates here given are 
those given in liieutenant-Colonel Xionge’s note (Appendix A) and adopt- 
ed in the provincial sections in Part II of the report, and they are 
subject to a very imj^ortant qualification. They represent merely the cost 
at which the Surveyor-General estimates that the work could be carried out 
by thoroughly trained and organised parties working uninterruptedly on a 
continuous programme ; and they do not allow for the greater expensiveness 
of the work while surveyors are being trained and parties organised* The 
estimate represents the minuiiuui cost at which the work might be done, 
and as we arc anxious to avoid any undei'-esti mating, we base our final pro- 
posal on a higher figure : — 



Madras 


Survey 


I?c-surv4sy 


JSIyBorc 


I Revision 


Coorg Sarvey ,,, 

dlydcraVad Survey *.« 


..,1 Surrey 


pi Survey 


Central Provinces 


Tle-stirvcy 


I Kot requiring immcdiato revision 


Borntay and 
Baroda. 


{ Survey 
Bovision 


{ Survey 
Pevisi 


Survey 

Pevision ,,, 


Ealuriiistan 


Kot rcqulxin^p immediate revision 


India and 
IlajputaTiJau 


no-survey... 


27,000 


10?,200 


351,700 


29,400 


80,CO0 


12^030 


115,900 


133.300 


62,400 


156,600 


209,000 


Hate p^r enoare 

Mile, and ■cale of EsUmaked cost, 
earrej. * 


Square xailes. 



10,80.000 


33,40,000 


44,08,600 


3,52,860* 


48,000 


24,81,000 


5,31,000 


6,90,0001 


14,60,800 y- 


21.49,800 


16,03,200 


17,25,600 


2,71,600 


3,41,800 


23,44,500 


39,32.000 


62,76.500 


7,60,000 


46,98,000 


64,84,000 
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PrQTincc, 


ron- ^ 


PanjaV 


IN’ortK-W'est Pron 
tier Province, 


lETaahmir 


CTnited Provinces -i 


h 


Bong^al 


"Assam 


I 


Bnrma 


Andamans 


r 

I 

-c 

I 
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Class of eurvcy. 


Survey 

Re-snrrej* 

Supplementnrj" ... , 

Kevision ... 

Not requiring immediate revision 

Total 

Survey — Tribal area ... 
Ke^sTiTvey ... 

Total 

Survey ,,, 

Survey 

U^survey 

Supplementary 

Eevision ,,, 

Not requiring immediate revision 
Total 

Survey 
Re-survey 
Supplementary 
Total 

Survey ... 

Re*5urvGy ... 

Supplementary 
Not requiring immediate revision 
Total 

Survey 

Ro-aurvey ... . ,,, 

Supplementary * 

Not requiring immediate revision 


Total 


1 


Survey 


Area, 


JBstImated cost. 

Square miles. 

Rs. 

Es. 

e,ooa 

(1“) 40 

3,40X09 

la.so^ 

(2'^) 45 

5,80,500 

<14,100 

} (2") (is 

6X1.500 

14,509 

1.45,OCO 

24,600 

(2 ” and 1'^ lO 

2.46,000 

31 ,600* 


95,000 

133,700 

- 

19X8.000 

25,OOOt 

... 

... 

13,700 

(3"). 45 

6,16,500 

38,700 


6,16,600 

80,900 

(1") 30 

24,27,000 

4.200 

(TO 30 

1,26,000 

(hills) 13,700 

(1") 30 

4.11,000 

(plains) 19,400 
4^,300 

(2") 25 

7 

4,85,000 

19,800 

^ (3-') 12 

8,17,200 

6,800 


... 

ir2,2ro 

... 

18,39,200 

26,400 

(2") 40 

1 10,56,000 

49,700 

i (20 35 

i i7,3 9,500 

120.300 

(2") lO 

12,03.000 

196,400 


39,98,500 

38,2CO 

! (1") 40 

3 6,28X00 

. 21,600 

(1") 30 

6,45,000 

9,400 

(I'O 20 

1,88X00 

2,2CO 

... 

... 

71,300 


! 23,61,000 

141,500 ; 

(n 40 

56,60.000 

2,700 

Cl’) 30 

1 81X00 

29.700 

(1") 20 

5,94,000 

83,300 

i 

1 , . 

257,200 


63,35X00 

3,100 

1 . a") 40 

I 3,34X00 


GT<znd> total for all India^ 


Class of survey. 

Area. 

EstimatcoC cost. 

Survey 

Re-survey ... 

Suppletnen(ary ... 

Revision ... ... - ... 

NTofc requiring imraediate revision **. ... 

Suyey Tribal area R. P. ... ... 

Gkakd Totae* 

Square miles. 
655,360 
479,OOU 
266,300 
266,300 
138,640 
25,000 

Rs. 

. 2,33,66,400 
1,89,53,300 
33,71,100 
26,81,000 
93,000 

1,830,600 

• 

4,34,67,700 


• Rut for 19,000 square miles in llxe Ran^ra, etc., bills, a provision of Es. 5 por equaro mile muat be mado to brinsr 
out 1" maps. ^ 

i* An estimate of the cost of Burveviner the tribal area in tbe Nortb-West Frontier Province can obviously rot bo 
g^vou* 
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78. Tlie -total nren, for the mapping ^hicli provision has to ho made in the 

immediate fntnre, if a complete programme 
Krpcnaitarc required for revision, country is to be dra^wn u'p, is accord- 

ing to these figures 1,685,960 square miles, and the estimated cost of the oper- 
ations is Its, 4,31,70,000 n'Mch gives a rate of Hs. 26 per square mile for work 
of all kinds that is done by the surrey parties. That is to say, the estimate is 
intended to inclvide the cost of all operations up to the time at Vi'hicli the fair 
drawn maps .are sent to the reproducing office for publication, bub for the 
reasons given in the previous paragraph some addition requires to be made to 
it, and ^ve liave decided to accept, for the purposes of our recoainaeudations, a 
higher estimate of Us. 5,62,50,000 which will be referred to in the next 
chapter. TTe have now to decide whether the Grovernment should be advised 
to \mdGrtake this expenditure for survey and drawing work apart from addi- 
tional charges for reproduction and administrative supervision, and, if so, over 
what period it should be spread. 


70. On the first point we have 

for Incurring fUis expenditure. 


no hesitation in recommending that the 
work should be undertaken. The expen- 
diture which the Government of India 


has incurred on its maps in the past has been enormous, hut the value of the 
work done is rapidly being lost owing to what we eannofe but regard as the 
unfortunate policy of recent years. Already over the greater part of India 
there are no topograjjliical maps with any pretensions to being up to date, and 
year by year the area is increasing in Avhicli revision resurv^ey is urgently 
called for. The great and successful cCforts made by General Thuillier to 
complete the preliminary mapping of the country appear indeed to have 
bad an unfoi* Innate effect upon the future operations of the Department. 
The impression that the Survey had practically done its work gained ground, 
and it is common knowledge that in a time of financial stress there was a 
danger of dhe Department being broken up, unless woidc other than toi^o- 
graphical surv'eys was found for it. Its energies wore therefore diverted to 
cadastx*al and forest surv^eys which were differ entiated from topographical 
work as being remunerative, and W’hich had, at all events, the advantage of 
removing expenditure from Imperial to Trovincial funds. It is not sxirpris- 
ing that in tliese circumstances the Department itself based even its topograph*- 
icixl programme to some extent on the expressed wishes of local authoxdiies 
rather than on un^’ well considered scheme of the requirements of the country 
at large- Only in this way can vro explain the fact that topographical 
parties should have been employed on such partial surveys as were carried 
cut w ith great difficulty and at great expense of the tin-mines district in 
:Mergui and of the remote hills of Dnshai, when the districts of Allahabad 
and Gawnporewcrc absolutely without modern maps. Prom a topographical 
P^iut of view the policy has certainly not been economical, and wo are strongly 
disposed to ^ think that it has been wasteful in every sense. Elaborate 
forest surveys have been made on the 4" scale without, so far as we can 
ascertain, sufficient enquiry in every case whether they were necessary. ‘Wo 
have now the evidence of the Inspector-General that a 1" survey would in 
many cases bo quite sufficient for his purposes, and yet unless definite orders 
on the subject, arc issued, it appears probable that all forests will be surveyed 
on the 4 scale as a mere matter of course. The forest blocks are so scattered 
that It IS only m rare cases that their surreys have been actually used in the 
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compilation of topographical mups, though they are all intoncled to he so used 
at some iudelinite date, * - 

The case of cadastral map^ is somewhat dirforeut, hut here also wo are 
disposed to think that the expenditure might have hoen. more usefully in- 
curred. If a cadastral survey is necessary over a large area, as in IBenj^al 
fit present, we do not consider that it can bo cai*ricd out more economically 
than hy the Survey Department, ^rliilc the results arc of course immeasurahly 
superior to any attainable by the use of local ngoncy. Dut it does not neces- 
sarily follow that this is the enso when survey parties have to he moved about 
to Tmdertalcc tlie work iu distant districts as the time for settlement ap- 
proaches, aud wo arc impressed hy the fact tliat in tlio United Provinces, which 
has had more experience of professional cadastral ^vork than any other part of 
India, it is now found suOioient for revenue purposes to base assessments on 
tlie old unprofessional village and not to incur the expense of a new 

professional sux’vey- 3?or topographical purposes the cadastral maps Lave 
been more valuable than the forest maps, as they cover larger continuous areas, 
hut their value for this jiurpose is in no way proportionate to their cost, and 
tlio attempts to make iiso of them aro among tlio causes of tlie patch-work 
wliich has hrouglit the maps of tlie country into ilieir present disorganised 
condition. 

SO. The evidence wliich wc liavo received as to the extent to which the 

diiT.rcni Dcr«tmct.i,, cmH, abscncc of good mtips IS fclfc vatics grcatly 
Tcjiitary putlic Tvork*. cliamotci'. Por many purposes of 

civil administration tlie jihsolutely essential minimum is rather a plan than a 
map — something which sliall sho'v the boundai'ics of all administrative units 
from ihn village upwards, shall indicate the means of commnnication, and shall 
show or leave room for the insertion of the position of fahsils, police stations, 
schools and other information necessary to the District Officer. Consequently 
we find many cases in provinces nut bout good maps where officers express 
their ability to dispense with them : or* show from their replies that they at- 
tach little importance to their provision- Some indeed prefer the rough maps 
issued hy the local authorities to tliosc of the Sux'vey Department as being 
more convenient for their purposes, and in some provinces it is only the excep- 
tional ofTicor wlio takes the troulile to provide himself with a good map. Dut 
wc find that, the better the Survey maps are, the more aro they used, and it 
is where the maps aro best that we have received the most intelligent sugges- 
tions for their further improvement. 

Prom oCQcors of the Public ‘Works Dopartixiont of all classes wo have 
received the most cc^ivinoi'ng ovidonco of the value of the maps of the Survey 
Dcpai4mcnt, and indeed of their absolute necessity. In the Railway and Ix'ri ga- 
llon Dranclics especially tlio maps arc in constant use, and wo have been told 
over and o%'cr again that they aro indisponsablo. In the I'orcst Department 
the case is the same, hut for the convenience of that department special ar- 
rangement s at a great cost liave boon made. "We can sco no reason why tlie 
requirements of other departments and of the public should not he equally 
considered, and these can he mot only by tlio issue oC^uniform maps for the 
country as a wholo. 

Por military purposes the necessity of accurate maps of any ground 
over whioh troops may at any time ho called to operate hardly requires to ho 
stated ; and the condition of almost all the existing maps is absolutely 
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in'^tiCFicient for military purposes. To tal;e one instanpe, and a very importaxit 
one, tlie maps of the country round Peshawar are worse than useless for the 
gxti fiance of troops on the groiind. Poads are shown that do not ovist ; roads 
that exist are not shown ; the difTcrent classes of roads are not distinguished; 
canals for the most part arc conspicuously absents and there ai’o other 
defects which have been pointed out in detail. 

SI. Apart from the special I'equirements of diilorcnt dcpai'tments of the 

ProTi«Jon of nccninitc loaps an important function administmtiOU , WC tlliuh it IS hardly lilvCly 

f Govtrmncnt, Pjq disputed that the provision of 

accurate maps is one of the functions which every Govornmout xnust under- 
tahe, and we quote the following reTuarhs from n Bvillctiu issued at Washing- 
ton in 1901' on ^‘The United States Geological Survey ” : — 

The use5 of topogrnphto maps arc many. !For the ptirposes of the IWafcional Government 
and tbe State the^^ are invnluahlCj as they furnish data from which may bo determined tho 
value of projcGts for highway" imf>rovemcnt* for railways, for city Avatcr-snpply and seworanre, 
and for the euh-divieion into counties^ townships, etc., etc. They servo the militarj^ 
deXKvrtments of the Government in locating encampment grounds, in planning praciico or 
actual operations in the field, and, daring war, in indicating the precise situations of ravines, 
ditches, bulhHags, etc. The Post OfHce Ueparlmcnt ntUii^cs them in considermg allproblcmG 
connected wiih the ebanging of mail routes. ^ As the outUnes of wooded areas 

are to be indicated on those maps, National and State Porosters udll find thrm invaluable ns a 
base for classifying tbf> wood lands, and recording tho nature and quantity of the various 
trees and tho relation of the wooded areas to highways of transportation, as railways, streams, 
etc. These maps are of course essential to detailed geologic studies and to investigations 
concerning mineral resources* Avatcr-power and land reclamation. 


A good topographic map renders unnecessary a special survey for each new need. Prior 
to the cxistonc-3 of such maps every- city- was obliged to spend large aams in w.ator-supply 
surveys. At f ir 1 q=5s cost the topegrjiph'ic map shows not only- the^e impartant local features, 
but also the rein t ions between the artificial fcaturtfs in the immediate neighbourhood, and 
the toxjography' and culture of tlic surrounding ejuntry% and thus broadens the scope of every 
FucU ill ve^ligation**^ 


82. 'With Ihcso Tcmavhs 


VresMit -not Uiaccur-Atc, but cut of date. 

still more stronsrlv 


"we zviily agTGo, anQ. if they are aecoptecl as 
stating a sound jirinciplo in regard to a 
nevr survey, they seem to xxs to apply 
more strongly to. the necessity for kaoping up to date tho uorlc 
done liy our predecessors before tbe stress of financial difEculties led to 
Us curtailment. There is bardly any ivart of ludia that has not been sur- 
veyed ou some scale ; by far the greater part has been mapped on the 1" 
scale. If it xvas. as ive boUcre. u sound policy to incur a large expen- 
diture in surveying and mapping the xvildest parts (rf the country half a 
century ago, it is a mistabe to lose tbe fruits of that expenditure by not 
beeping these maps up to date, and wo advise that thev be not only kept un 
to date, but unproved up to the .standard uhicb the rapid development of the 
coimtry requires VS o must express our strong conviction that in the present 
state of xfs maps the country has already lost much of tho value of tho 
expenditure incurred, and much more is likely to bo lost unless action in tho 
direction of revision is taken at as early a date as possible. 

anaS^ accnracy of tho maps provided by the Survey Department, 

. pa^t from the,r not hemg up to date, there can be no (juestion. We have 
^civcd the most conclusive evideneo on this point from all sides. Generally 
speaking, the accuracy of the survey is regarded, as above all suspicion ; and 
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no oompai'ison is possible in this respect, or is anywliere attempted, between 
tbe worlc done, by tbe professional department and by any otber agenov- 

SS. In deciding on our recommendations we bare always bad before 

• ... . . ■ ■'IS tbe injunctions we received - witb 

JEconomy of fcborous:h profcs^sional revision. - . 

• regard- to econoxoy. We liave considered 

tliei’efore in every case tlie cheapest method of producing sutBcrently good 
maps, hut xve thini: it useless to undertake the work unless it is done 
thoroughly- Xt appears often to bo thought that revision is a very simple 
process, and that all that is required is to take the existing map into the field, 
or even to have it taken out hy some local non-pro^essional officer, and liavo 
any new roads or other changes marked on it. This is very much the 'pro- 
cedure that has been attempted hy tlie Survey ‘Department owing to the 
impossibility, with its present staff, of making any examination or revision 
in the field, with x*esults thahare most unsatisfactory. Enquiry is made as to 
changes that have occurred, the best information regarding them is obtained, 
the map is altered, and a new edition issued as showing changes made up to a 
certain time. Eut, as we have frequently found, the maps show only some of 
the changes up to that date, and the entry of changes from non-professional 
surveys is frequently far from accurate. One case is on record where three 
separate surveys of a railway line were sent to the Department for insertion 
on a map, and each showed a different alignment- Tbe insertion of such work 
must tend to a" deterioration of the standard maintained by the Department, 
and should not bo allowed. The maps issued by the Survey of India should 
contain only information verified hy its staff ; and complete revision cannot 
be effected until a survey officer of the Department goes over the ground 
himself- 

84j. Thcr present procedure, under which parties are transferred from one 

part of the country to another before 
^ they have finished thoix' work, and. pi’o- 

grammes are altered as soon as made, is most wasteful. A paxTy employed 
in a particular tract of country acquires, after a year or two, a familiarity with 
the class of work to be done, with tlie best means of i*ecruifcing, and with the 
ai’rangements best adapted 'to the climate. Its transfei' to another part of 
India involves the loss of all these advantages ; the conditions, climate and 
people are changed, the whole benefit of previous local knowledge is lost, and 
a period of disorganisation is a necessary consequence. Only last year a 
party was transferred from the Shan States to the N oi*th -IV es t Erontxer — a 
transfer which must have involved much expense not only to Grovernment, 
but also to the men ^composing the party, Hot many years ago Ho. 18 
iParty was transferred from the hiils^to the plains of the Dunjah before it had 
completely mappedThe -surveys already made in the hills* There wei'e strong, 
reasons for the transfer, but the result has been that many of the maps of the 
hills 3 surveyed have not been published at all, and comparatively few have 
been published in standard sheet form, while the now work of the party is 
now impeded hy the necessity' of ^bringing the old* work up to date ; and ,its' 
affairs^are in a -state of^ considerable confusion. The Transfer to forest work, 
of a party, sent^to M^adrasun T88fiTor- topographical survey involved the loss of 
the triangulatioh -work‘ which" theipiirty had' completed preparatory to a topo* 
graphical survey sin -Madiira; Travanoore and Cochin; and a similar" waste’' 
occurred in the -proceedings of the Mergui Survey' owing change in’ ifcs 
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prosrarame. Anotlier fertile source of confusion is tlio diversion of a portion 
of a party to work outside its proper duties at tlie request of local aiithorities, 
civil or military. Advantage is taltcn of the proximity of a party to hare 
municipal or other local surveys carried out ; the intondod work of tlic party 
is interfered with, althouglx in many cases tbe surveys are of a class for which 
it appears to ho entirely unnecessary to emx:>loy the agency of the professional 
department. 

In future, whatever plan may he adopted, we recommend that a definite 
programme allotting to each party its own area be laid down and adhered to, 
and that no change and no diversion of the party, or any portion of it, to miscel- 
laneous work he allowed without the sanction of the Government of Xndia — a 
sanction which should, we think, he given only for the strongest reasons. 


85. As regards the period of survey, we think that in view of the estimate 

of cost that wo have accepted, the x>eriod 
FcHoj reqaired for rcMsjon, uHowcd for the revision of maps or tlic 

surrey of the country, as the case may he, must he extended to 25 years. A 
shorter period will involve a greater outlay than we think the necessity 
of the case requires ; and as additional parties would he required, it would 
throw a greater strain on the organisation of the department- 


SG. Xn pai*agraph 

Order of orgcncy. 


2 (1) of the Hesolution appointing the Committee 
the last two points referred to arc : — 


(1) the orJex of urgf'ncy of tho mnps required, nnd (~) the nrrnng“emcnt6 for Iccepiug 
up to date the topographical maps which or are to he prepared. 

The prox^osals xvhich we shall make render it unncccssa^'y for us to go into 
these matters in any great detail, Thcro can he no question that military 
considerations must take xwcccdcncc of all others ; and tlio military authorities 
have confined their requisition to tracts on the i^orth-TV^est l^rontier. J?oi* 
these* tracts we make special ari'angemcnts. Throughout the 

rest of India wo x>^’t>posG to x^i’occcd on a more cotnprohensivc plan than was 
suggested hy the former Committee, and to begin work at numerous diilerent 
centres simultaneously, allotting to each party a definite area so as to finish the 
whole programme in about 25 yeai's. X’hero is no part of the country, which 
we consider it so absolutely unnecessary to survey, that we I’ecommond its 
omission. 

Tlic area in which survey and revision are considered urgent by tho mili- 
tary authorities lies near the XCorth-’West ITrontior, and is rouglily bounded on 
the south by the IvorachbUyderabad-Sukkur-Jlhatinda-Xlelhi Hail wav. 17or 
this work we recommend the adoption of the procedure outlined in paragraph 
3 7 o£ Sir Jolin X\it'quharson*s scheme (Appendix B). The concentration of six 
parlies in this area should ensure the preparation of new maps for it in from 
four to six years — a rate of progrc?ss which we xtndcrstand %rill full^- satisfv 
military requirements. Operations should coDimence in the tracts nearest tho 
frontier, and should he gradually extended over the Punjab and then towards 
X)ir, Cliitml, and Ixtishinlr. Tiio revision of the maps of the southern part of 
Baluchistan, the United Provinces, Bajputana and Central India will be 
delayed for about five years, hut, in view of the importance of military 
considerations on the 2s orthAVest Pronticr, this is unavoidable. 



49 


S7. As regards tlio revision of maps existing or to bo prepai'ed, our plan 

Intcruicdt,.to xevU?ou unnecessary. sbouM be brOUgllt up tO 

date in tlio course of the nes:t 25 years. 
Tbo partieg employed •will worlc regularly across tlio countiy^ TV^Jicre maps are 
good enougli for simple revision they -^ill revise them, where the maps require 
supplementary survey, such survey will ho arranged for, where there are no 
maps, or where they are obsolete and useless, a new survoy will he made. 
"When the programme has been completed, that is in 25 years’ time, a fresh 
revision will he necessary, hut we do not think that any second i*evision should 
be undertaken till then. In England the period for revision is 15 years in the 
<^sc of topographical, and 20 years in the case of cadastral maps, and wo 
cannot think that the adoption of the longer period will lead to any consi- 
derable inconvenience in India. The only exception we would allow is in the 
case of tbo construction of a now railway or canal. We make no similar 
excoption in the case of rivers, though in some Provinces importance is 
attached to the frequent survey of riverain changes, since wo regard it as 
hopeless for tlio Survey of India to keep topographical maps up to date in 
^his respect. A. revised map may in one season, become as inaccurate as the 
one it superseded. The carrying out of any intermediate sxuwey required in 
the interests of any special dcjKirtment should he arranged for by that 
department. 


It lias been suggested in some quarters that the revision of maps should 
ho dependent on the number of changes that have occurred since they were 
prepared. TS^itli this opinion wo are unable to agree. It prevents systematic 
work, and system is essential to tlic satisfactory and economical employment of 
the Snrvoy DcpartrJfcnt. 


There are orders, which arc carried out with varying degrees of careful* 
nosp, as to the reporting of all clianges to the Survey I>epartmont. We think 
that these should he maintained in respect of ^railways and canals, hut that 
tlicy arc unnecessary in regard to other changes, the insertion of which in the 
maps must he postponed until the present programme is complete and a 
new and systematic revision is undertaken. 
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CHAPTER Vn. 

Organisation for tlie work of revision, 

8S. If our proposals for tlio provision of uniform maps for*tliQ rrliole 

country are accepted, tlie most importaut 
2xocc5Miy for timforroity in «ie ©y?tc^ of revision, jQ^tter for Consideration Is tlio ^tactliod in 

Yrbioli tlio resources of tlie Department should he organised and controlled for 
carrying out the work. The former Departmental Committee proposed to 
employ additional survey parties in Provinces where there was much survey and 
resurvey to he done, and at the same time to organise smaller parties called 
revising units to he employed in bringing up to date maps that wore fairly 
good. These revising units were admittedly experimental, and it was impos* 
siblo to frame any definite estimate of the amount of work which they might 
accomplish, or of tho number of them that would ultimately he required. On 
these detachments the task of keeping the new maps up to date, when the 
period of x'cvision (which was put by the Committee at 15 years) came round, 
would have fallen ; and their number or strength would presumably have been 
increased as the regular survey parties approached the completion of the new 
work allotted to them. 


TJndcr this system there might bo two methods of working in adjoining 
tracts. In one tho maps would be dealt with by the revising unit, in the other 
tho regular survey party would he at work. The revision of work would 
ordinarily be by districts, and a single staiidard sheet would frequently depend 
for its completion on tho progress of both the revising unit and tho regular 
party, whose operations might not harmonise in respect of time. Our 
enquiries liave satisfied us that this system would not be so satisfactory as 
one under which each division of tho counti'y is made over to one regular’ party 
working steadily across it, sheet by sheet. To some parts of the area under its 
charge, wlierc there is little work to be done but the rapid correction on the 
ground of existing maps, a small staff might bo detached, while the bullc of 
the party was employed on tho more difficult work of survey elsewhoi’e, but- all 
the operations must ho undci* undivided control, and be directed to the bringing , 
out of new and uniform maps in complete sheets of the whole of the tract allot- 
ted to tho party. Wo recommend therefore that the whole of India should be 
divided into tracts, and that each tract should. he allotted to a single party, the 
tracts to ho so’arranged that each party may bo expected to complete its work 
in the time fixed for cariying out the programme. 


80. As regards the number and strength of tho parties required and the 
_ , ^ . . methods to ho adopted for the organisation 

and control of the work, two schemes have 
been laid before the Committee, one by the Surveyor- General (Appendix A.) 
and one b\ Sir John Par quh arson (Appendix D.). It would liave been more 
satisfactory if the Committee could have incorporated a definite scheme in its 
rexiort, hut as the expert members are not in agreement as to the ariungemcnts 
to be adopted for the control of tho work, it has been thought better to place 
their proposals before the Government of India exactly as drawn up by them. 

Ihere is a substantial agreemout as regards tho staff requhed for the actual 
wor • of fcurvtjy, and as to the general lines on which the parties arc to be dis- 
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tribnted. Under the scheme in. Appendix: A fifteen parties, some of less strength 
than others, ^ith two detachments, would ho required for India, exclusive 
of^Baluchistan and the North-West Trans-frontier: under the other scheme 
' fifteen. parties of full strength would he employed for all work, including the 
frontier. The first scheme contemplates the completion of tlie programme 
in 20 years ; the latter allows 25, hut this difference is due merely to the 
more cautious estimate of progress adopted. The only suhstantial diffei'ence 
hetweeu the two proposals has reference to the control and supervision of 
the parties. Colonel lionge proposes to divide all India into four groups, 
each in immediate charge of a Superintendent, while Sir John Barquharson, 
foilowing the practice obsexwed in England, contemplates the placing of all 
tlie parties, except those on the frontier’, under the immediate supervision 
of the Surveyor- General himself, assisted hy an officer of high rank^ in char^ge, 
tinder the Surveyor- General’s immediate dii’ection, of all the duties of the 
Department. 

The change in the system of control will affect other matters such as the 
recruitment and training of surveyors, hut as we have appended the full schemes 
to our Eeport, in place of incorporating in it the one approved hy the 
Committee, it is unnecessary for us to discuss such matters, and we proceed to 
deal with the main point of difference — the manner in which- the operation 
should be controlled. 

90. The proposal to divide India into groups or circles for survey pmposes 

incxpedicDoy of propcea doc.T,traUsa«cn of Tjrouglit into prominence by the 

^control. report of the previous Departmental 

Committee, anc^ we were furnished with papers on the subject when we 
commenced oxu' enquiries. The question of the necessity for such a scheme 
oi’ of its advantages has been constantly before us, and it was with x'egard to 
schemes of tliis nature that the following reference was made to the Com- 
mittee in the Besolution appointing it — 

It will also fjavc fo bo considered wbetber, with topographical worlt actively in progress 
all over India and the frontier, it would not be better to decentralise the adnaiaistrative control 
of the Department, and to locate several head-quarters in. different provinces in closer rela- 
tionship with the Dodal G-overnments. ^ 

"We are all agreed that if a great work, such as the bringing up to date 
£iKid ' completion of the topographical maps of India on a uniform plan, is to 
he undertaken, the direction of the operations must be stric'Wy Imperial. We 
have been* much impressed hy tlie dislocation of effort and waste of energy 
that have occurred in the past owing to the endeavours of the S urvey Depart- 
ment to meet the wishes of local authorities, and we consider it absolutely 
necessary that the survey programme should not in future he liable to such 
intex’vention. The question of decentx’alisation for the purpose specified in 
Che Hesolution, that is to say, to hx’ing the Survey into closer relationship with 
Docal Governments, does not, therefore, appear to arise. 

91. The main question then is whether the supervision of the vaidous parties 

Supreme responeibiUty to ^=rtT^•■.tut^.cSn^veyor- operating in. ' different parts of India is 
General. ^ too heavy a charge to he placed directly 

under the Surveyor-General. At the present time the Survey or- Geiieral 
takes the administrative control of four topographical parties (including two 
on the frontier), and of all frontier work; the Deputy Surveyor -General has 



02 


-go of four topograpliioal and one cadastral parties, tlie Supei’intendent 
of ITorest Surveys lias fom* forest parties under him, and the Superintendent 
of Trigonometrical Surreys controls one topographical party. The placing of 
fifteen parties under the Surveyor- General direct irouM therefore seem, under 
Indian conditions to involve a greater amount of supervision than that 
officer can exercise, hut Tve consider that the necessary assistance can he 
given in a manner that is both more likely to conduce to effioient -work and 
to he more economical, than the location of quasi-independent Suporintendents 
in four diflerent divisions of tlie country. 

In. the first place the Surveyor-General must have a senior officer of 

the Department to I'elieve him of all 

liejvtity Snrvfyor-Gcucrftt nnd AsBialant to dispesa 

of routine T%ork. xoutinc VTorlc, and to deal m tlie first in^ 

stance with all returns coming from the 
parties. This ofHcer, whether stj’led Deputy Surveyor-General, as in Iiidia> or 
Executive Officer, as in England, would deal with husiness of all hinds coming 
to the Surveyor- General^s offi.ee, distribute it, if necessai-y:, to the departments 
o£ the office concerned, and dispose of all routine matters, referring to the 
Surveyor-General only such ns req^uired his orders. Do should be allowed an 
officer as assistant. 

In the next place we would draw a distinction between frontier' and. 

ItieutenanC-ColoneZ Ztovge Tegardt7tg iJte Commit tee^s vietas on 

I disagree with tlie Efatement made in paragraph 91, that tbo niaiu question is 
whether ibc supervision o£ the various parties operating in. different parts of India is too 
heavy a charge to he placed directly under tho Siurvoyor-General. Such a staternent 
would lead one to suppo^^o that the Survoyor-Goneral would have nothing to do hut to 
supervise the topographical work, excluding as the Committee do the frdnlier work of the 
department. This is far from being the case, and tho main questionheforo the Committee 
appears to mo to be, how to increase vasth' the area to be topographically survo^-ed, without 
putting an end to the other work, of the department, in the most efficient and economical 
way. 

The duties of supervision are of ver^” great importance, and the best method of carrying 
out these duties in any particular country, can only ho realised by people who Imvo a 
thorough knowledge of the work to be performed in all its branches. My proposal, to divide 
India into groups or circles for survey purjicscs, is one based on a most serious consideration 
of tho \vork before me, as Surveyor- General. I am in no way influoncod by the previous 
report cJff llio Departmental Committee, and I consider, as I have said elsewhere, that 
some such scheme is essential to cffioiency in the future. Tliero may bf> tio necessity for tlfh 
immediate appointment of all four Superintendents. Xt is quite possible that two even 
might, during the working out of tho reorganisation, including the enlistment and training 
of tlio nreessary FtnfT, ho sufficient, and I have asked in my reorganisation scheme to nomi- 
nate in. the first instance but one Senior Imperial o dicer to work out the details of tho scheme, 
and one Imperial and from four to eight Provincial officers to commence enlisting and 
training the necessary staff. I regret tliat my proposed partial decentralisation, if it can be 
so called, docs not fall in with the intentions of Government, as conve 3 *ed in the ItoEoIutioij 
appointing the Committee ; but I would wish it to he placed on record that such decentrali- 
sation, as I have stiggested, will, in my opinion, tend to economy*, uniformity and efiiciency 
in over 3 ' direction. The position nnd aulhorily cf the Surveyor- General can, in way, bo 
raised hy his being converted into a more inspecting officer, such as ho would necessarily 
fcocome, vrere ho placed in Iho position suggested for him by the Committee, nor will it in 
aiiy nny he lowered by the .-ippointmonfe of Superintendents o£ Circles, and the fact that the 
proposals for the form.-ition of circles for the better execution of the vork may have varied 
in dehail from ti.tff. to time since they %vere first put foinvard, and before the nature and 
extent of tho operations were decided cn. should not he used ns an argument agninot them. 

TA^SSi/: Aj^rCl inOo. p. B. LOKGE, Zicuf.~ColZcI, n.B. 
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«otlier surveys and * place tlie former in the immediate charge * of a Su* 

SupcTantrndcnt ot rroiitior Sarvoys, pcrintondent, OH the same footing as 

the Superintendent of ’Trigonometrical 
-Surveys* His head-quarters would be at Simla, where the Prontier Draw* 
ing Office should also bo located* Pronlier surveys can bo difiex’entiated with 
ndvantago from all otlicr classes of surwey. If within the border, special 
arrangements havo to bo mado to deal with them, as urgent ; if beyond it, 
they arc more of the nature of reconnaissances than surveys, and in either 
case tlioy must ho hept distinct from the ordinjiry topograpiiical jirogramme. 
That programme wo regard as the most important work now before the De- 
partment, and the work which must come most closely aiul directly under the 
immediate supervision of the Survey or- Genoi*al ; and all our proposals are 
made with the object of increasing his avithoidty for dealing with it* “We 
havo already, in chapter given our reasons for holding that cadasU’al and 
special forest work should ho decentralised, and their control left entirely 
to hioeal Governments, 


92. TV'o recognise, however, that the inspection of the different parities 
„ , . ^ . T scattered over tlio country may require 

rropo5eu nu Inspect mg’ OlJjccr, x 

more time than the Surveyor- Gen oral 
can give, even if he is relieved of office work in the manner wc propose, and wo 

^oCe on the proposed nppoiiittnent of an dtufpectifip O^icer on the Stnjf of the Survey o/" India, 


I do not dissent from the recotnmendafions of tbo Committee on this licnd^but would offer 
tho following suggestion, viz* ; — 

TChut^ the Survey or- Gen oral will have under him nt least 12> ofTicors of Field rank, all 
jso faros the Committee have been able to ob.serve, capable oMieers of great experience^ some of 
those officers might occnsionally be cmx>loyed to iclievo him of part of liis duties oC inspection^ 
Xt might bo a welcome change for those officers, and would probably sufficiently cairy out tho 
object in view. 

As to this subject of staff gcncr:dly, 1 think there is some tondenoy to exaggeration on 
tho part both of tho Surveyor-General and of the Committee, I’ls to tho amount of work 
which W’ill bo involved in the ro\'ision of tho 1-ineh maps of India. I saj’’ nothing of the difli- 
ciiUies of tho work, and the great dUtuuces involved; tlicso are fuJly admitted; I allude only to 
tlie amount of tlie work. 

xVs to this I observe that the Survoycr-Genoral <»C India has furnished two map-, one ahoiifc 
IS inches by 8 inches representing on the seafo the area of tho United rvingdom, and the other 
about ^2 inches by 4-2. inches, representing on the Fame scale the aica of Indian the ohjeefc iio 
doubt being {at Icaal, it tliafc is not tlie object, it is impossible to niideriitand what is tlio object,) 
to convey tbo impression that the work done b^' the Ordnance Survey of tho United ICingdom 
is as to tho work done by the Survny of India in proportion to the size of those two majis. 

If the Surveyor-General of India Ind to make nil the on dost ml ns well /is nil tho tr»pogrn]diic- 
al maps of India, f.c., all tho large scale map3 of Hengal and llombaj* and jMadras, the propor- 
tion of work as indicated hy the two maps wotiUl no doubt hold good, and would be a just com- 
parison. Hut that of course is n^t the case ; and tho Surveyor- Gen oral must either not have 
known, or must liave forgotten that tho Ordnance Survey does in fact j>rcpare nil the cadastral 
as well as all the topographical maps of tho f/nited Kingdom. 

Tho result was that when, in 1891, estimalcs were prepared for tho first rovdsion of tho 
maps of Great Britain, it was found that the work to be faced iiix'olveci tlie revision and correc- 
tion of about 50,000 maps, cadastral nnd topographical, covered with fences and houses, and of: 
about tho same size as the full standard 1-ineli present maps of India, which the Surveyor- 
General has now to revise. 

Tho latter maps arc 3,500 in number. 

.The Sdth April WOo* 


J. I'AIiaUHARSOISr. 
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-would allow him an Inspecting^ Officer, whoso duty it would he to he con- 
stantly on tour, visiting such parties as the Snrveyor-OeneTal might direct, 
assisting them with advice^ seeming uniformity in tho work, and carrying 
from one party to another suggestions for improvement in organisation or 
methods. The employment of such an officer would not prevent the ofiScor 
in charge of each party from feeling that he was working directly under the 
eye of the Surveyor- General ; and we cannot hut think that an organisation on 
these lines, admitting of development, if necessary, is immensely superior to 
one that would commit the Government of India to the division of the country 
into several survey circles, each with its own head -quarters and offices, on which 
considerable expenditure would probably bo found necessary in the end- The 
proposals for the formation of circles have varied in details from 
time to time, since they were first put forward by the late Suiweyor- 
General, and there -is no guarantee that any arrangement that may 
now he decided on will prove the most suitable eventually. 


03. Sir John I’arquhar son's sohemo, which we have decided to recom- 
, ^ , mend for adoption, is explained in his 

note (vide Appendix B), and is illustrated 
in the map opposite page 125- It is proposed that fifteen parties should 
be employed on the work, each being allowed two Imperial officers, and 
being i*ecx"uited on this account to a strength of 50 percent, in excess' of the 
average existing strength of parties* At present thn average cost of a party 
is approximately a lakh a year ; under the arrangements proposed it would 
bo a lakh and a half ; the annual expenditure would be Hs. 22,50,000, and 
tho total for 25 years Bs. 5,62,50,000. A comparison of this estimate with 
that given in chapter 'VT will sufficiently show how fully we have provided 
against any danger of under-estimating. 

Tho difficulty of making any exact estimate of the progress ' of survey 
parties on the data availahle is such that we do not accept the figures 
and estimates in Sir Jolm Barquhar son's scheme as anything more than a 
general guide. The arrangements may requme some modification as experi- 
ence is acquired, and tho areas allotted to each party may require alteration in 
detail; but we unhesitatingly recommend the proposals for acceptance as tho 
basis of a programme for the Survey Department, and they should he taken, 
subject to the above qualifications, as part of our report. 

The sebeme now proposed has the following advantages : — 


(1) It is based on a very safe estimate of outturn. 

(2) It provides fully for the requirements of the military authorities to 

which wc attach the greatest importance. 

(3) It is simple and involves the minimum of dislocation of existing 

arrangements; and 

C-i) It can be put in force at once, tlie staff for a commencement of 
tbo operations being available. 

It is part of tbc intention of tbe proposals that all parties sbonld recess in 
a suitable place in or in tbc neigbbourbood of tbe tract allotted to them ; and 
that additional surveyors and draftsmen should, as far as possible, be recruit- 
cd andbo tminedintbe party. We think that more satisfactory results 
sviU bo obtained m this Tvay than by any attempt to coUeefc candidates for 
survcyorsbips in a central sobool or schools. 
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Iilox^ionnnt'ColonC'l Txjnge cliMonts from lUcso voconitnontlations for tlio 
ronsons jyivcn in his note at Iho end of this chapter. 

ni. For the cnrryiti" out of this in-ogramme n consitlernhlo increnso in 
.!*fTct<-!T.rcr.. tlio stuff of ofTicors, hotli in the Imperial 

and I^rovinoirii Services, w ill he required. 

We would, already stated, increase tlie l)cnd-qnartcrs stafl by giving 

the Deputy Surve^’or-Gencrnl nn Assis- 
tant, and wo tliink tliat, ns is suggested 
by Colonel Grtxnt, nn Assistant slio^ild be itppohiled in Ibe Pliolograpluo and 
Ijitlio^t^pblc Ofiicc. An Inspcetii^g Ofllecr will niso bn requirc<l, but there 
will be no fiirtlier ncees->ity for the Assistant Surv*cy or- General in charge of 
the licad-qunricrs oflicc. 

The staff at bond-qtinrt-^rs would then consist of seven officers in place of 
five, janinely : — 

Surveyor- General. 

Deputy Surveyor- Gt'M era!. 

Assistant to the abavo, wbo might be called Assistant l*2xccutivc 

O nicer. 

Inspecting Officer. 

Ofijccr in cbnrge of tlie I*hi graving and Dm%ving oflicos. 

Officer in efiartre of the l^sofogrnpliic atid Jdthogmphic and iMatho- 
mafiral ln^?ru*n<^nt office, 

As^^^i’^tant to the tdiovc. 

95. Proposnl-^ have- hee:: pul before us for increasing the strengtb of the 

Tritionomelrical Drancli of the Survev Dc- 

sL-!' »-jC, Tr';- — .-irlril ‘ - ti * t 

I’nrltncnt. %> care not spcoinlly concerned 
with the worl: of this hratudi, except in so far ns it afTccls the topographical 
survey of the country'; and it a < 2 ticstion for the decision of Government 
wlietlxer funtls atid t’lfficvr"' can ho spared for the nstronomicAl and other obser- 
vations that nrccarrie<l on, as well ns for the enlarg^al topographical x>iogranimc. 
There are, however, tno rlassf^s of worl: in tlie trigonometrical branch that ni"C 
closely conncclcd u ith the iiiapiiing of the country, namely, triaugulation and 
levelling. It lia*= not been po^-sihlc recently to push on the triangulation so 
rapidly ns is de-irablo, and im^asurcs should he taken to complete the work in 
Ilxiriiin, aiul to Iccep it well ahead of the to]>ograjihical work in llaluchistnn, 
and n definitcj programme slionhl, uc tliink, he called for as early ns pos- 
sible. If the trirmgulniion and levcdling operations arc extended, nn extra 
ofilccr for each will he rijqtiircd in tliis Ijrnnch. Wo recognise the v.altio to 
science and geodesy of the obscrvntiojis of difioront classes carried out in this 
lirnnehof the Survey Dcpnrlmcnl, and wo nro aware that the work lias lioon 
done so ns greatly to add to the reputation of the Department. Tlic necessity 
for curtailing the seiojitific w'orlc now undertaken would ho a mailer for 
regret ; but if there should lie any difficulfy nliout raising the strength of 
the staff so ns to enable it to carry out nil its duties ofTiciently, wo arc of 
opinion ilini the pro-eeution of purely scientilla work must give way to 
Ujo necessities of triaugulation and levelling, and wo would suggest that 
the advisability of transferring tlio work connected wdth tidal operations to 
the local liodics concerned should bo considered. 

On the n'^surnption, however, for tho x^rcsont, that scientific %vork contin- 
ues to be undertaken on ibe existing scale, Ibo trigonometrical branch 
ebould receive an addition of two to its present staff of eight oflioors. 





OS. ■^Te consider Ibat each topograpliical party should bo allowed two 

officers, on ilie understanding that the 
froiScr')! average strength of each party is increas- 

ed hy 50 per cent, above the present average. In this case tw’enty officers 
would be required for the ten ordinary parties. 

97. 2?or the five parties to he placed under tlie Sniierintendent of Fron- 
tier Surveys, we would allow three 

Iticrcaso jn tljc Ftnl?. Frontier Surveys. . _ 

officers each, so as to i>ro vide a reserve, 
tlie necessity for which has been strongly pressed on behalf of the military 
authorities, for any special traus- frontier work or oxidoraiions. T\^e consider 
tliat the provision of such a reserve is preforahlc to the proposal of the zuili- 
fary authorities that a small special party should be maintained in intimate 
connection with the Intolligencc Branch at Avmy Head-quarters. Thus 15 
officers would be required in addition to the Superintendent of Frontier 
Surveys himself. 

OS. The total requirements of the Department, a^art ^vo7)t cadastre 

or si^nilaj' xcorh^ would therefore he : — 

Totnl strength of ofTicera rctiuired. 


Head-quarters Staff ... 

Trigonometrical Survey's 
Topographi cal Survey s — 

(1) Non-Frontier 
(a) Frontier 

Total 

Add ono-fourtb for leave and training at Chatliam 


Total 



The tcorl' oj' (he I'rigonovtetrlcnl J3 ranch of the Survey of India, 

On this subject I do not dissent from fclio recommendations of tlie Committee, and merely 
offer a Evtgpostlou . 

Tho Committee recommends a certain addition or additions to tbo staif of tbe Si7pcrintond- 
ent of tbo 'rrigonomctrical Branch. I agree, but would go further, and would make tbo 
following more iJiccisc recommendations : — 

1. q'hat the Pendulum and ^Magnetic operations should meantime be suspended. 

2. That tbe Tidal observations should ho ontiroly Iiandod ov’er to the local Port or 

Harbour authorities, Iho onh’ service to bo required of the Survey of India, 
under this head, being that they should depute an officer to make an annual 
tour of inspection, for the purix)se of advising or directing those authorities as 
to the best metbocls of carrjnng on tbo work. 

3. Thai the funds thus saved on Pendulum, IM.-ignetic, and Tidal work should be devoted 

to a snore vigorous i>rosccnliou of the Geodetic work remnining to bo done iu 
Burma and Jinlucbistau, in which countries the Government of India cannot tell 
how soon they may want new surveys to be carried out, and in which geodetic 
progress has recently been slow. 

4. That the Surveyor-General of India should call upon the Suj:>erintondent of the 

Trigonometrical Branch to submit a definite plan .and estimate for proceeding as 
mpully and, energetically as jwsdble with the above-mentioned geodetic 
work. 

Tim Indian Government has always been very literal ns to the prosecution of scientific work ; 
but it appears to me that those branches of that tvork, which arc only remotely connected Avitb 
tbo progress of gcogmpbical knowledge, can at the present time very well afford to wait, until 
the more pressing needs of India for an extension of her surveys eastward and westward are 
ratisfied- 

Tlie nbove rrorosil wonH combine ecionce vritb utility ; ana is not in opposition to tbo 
representation from tbo Itoynl Society, dated 25tli February last, rvliicb bas hneu forwarded to 
India by the Secretary of State, 

TAe 24th 100.J. 


J. FAnQUHARSON, 
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ITor caclnstrn.1 or suiiilnr ^vovk ns mnny ofTiccrs ‘would bo employed in addition 
as wore required l)y I^oral Governments. At present t\ie number (omitting 
tbo Superintendent of X^rovincinl Surveys, TJnitod Provinces, whoso services 
arc, we understand, no longer required,) is four, namclj*, tlirco in Pengal 
and one in Puvnin.. The total strength of oCUcers required under our pro- 
pnsnls is there fore 70, as compared with a present sanctioned sfrengtli of dO. 
We considei" (the PresuleiYt disseuting") that those s\ion\d all ho oflicors of 
the Imperial Service. 

90. Allowing seven Provincial ofTicers per parly, the total number 

^ required is 105 for topoirraphical worlc. 

II mt nl * In tr** rrj\ me Wl Sjrrlr#*. , . -r 

Tile number ctuployocl on 1st Januairy 
1005 in all tnpogrn pineal worlc, inclnding Porcst Surveys, was (52, and there 
were oS employed on radn*=tral or similar worlc. Omitting from our calcu- 
lations, as in the ca^^c of the Imperial officers, nil those required for cndnsiral 
work, wo think that the niiinher of Provincial officers required for all other 
purposes should he fixed at 105, and that, wlion any officer is deputed to 
service under a I^ocnl Govcrnniont, the Surveyor- (general should be aullio- 
idsed to fill up his place. A cadre of 105 would allow of the employment of 
officer.^ at hend-qunrl ers and on trigonometrical surveys as at j^rcscnl, 
and of 105 on topographical work, and would Ic^tve a reserve of 2S for men 
under training and on leave. Tlic Surveyor-General estimates that 55 
ofneers nre required for <’aclnstral work or other work unticr Xiocal Govern- 
ments^ SJionlfl this prove to ho the ncttial number so omplnyod at any time, 
the total strength of Provincial ofUocrs including those deputed would bo 
220. 


If the nuinlior of imperial and Provincial officers is increased, as pro- 
posed, sonu' change in (he existing system of recruitment and grading will 
1>D ncec-i^ary in order to prevent llio bloclc in jiroinotion that must eventually 
result from the addition of :x large n uni her of officers in the lower grades. 

100. “We would draw siiccial attention to the remarks on the appointment 
^ . .... - of young ofllctnv; made l>v Sir lohn 

for Itf* jTTjj^r.Al Sfri , 

Pnrqrihnrson in |»aragrai?]is 15 — 17 of 
his statement T of the 23rd Pchrnary 1005. IVo fully agree with what ho 
savs jis to the advantage of limiting the first term of service of an officer in 


Ly the number of It'jprrtaf aflcers required^ 

In iTr>n.ling the mimbfr of Tmpf^rinl ofTicpris TPtjutrod, T con^'iclcr llixit n clotliiotioii 
shotild Ih? in:ido in £ioc<jrth\tJ0^5 with the* which tea wore tmti^fcrrcd to tho 

Provincial Service in 1H05. The intontioii of that. inea«5tiro wns> that ton Ftiperior flioald 

l>o lield hy I’rovincial ollicori*, and nntil iL is concln^iivch' pliown by actual cxpcrionco that tho 
Jailor arc nnc^pavl to the re'‘'pan*‘ihiHtie-? c^f rucIi 1 cannot rcconimond smy change of 

policy. I’ivc of tho < ran^ferred were in llio graded oC Pxtrji Pc^nity Saj>erinten dents, 

and thc^o five ffhould, X oon«tdcr, be deducted from tho total liismbor of Iinparial otficers. I 
wotlTd therefore place the nurnher of Imperial ofllccra required as follows : 

Trtftl Te<5t3\rc<t ... ... ... ,,, ... Ii3 

n<Hlact tiVo ... ... ... ... ... ... ... 4S 

^ J!d 0 £i<'«fotjrtb for l^vr, etc. ... ... *». ... ... ... 12 


^dtJ tc'ar for ttotU 


Tctftl 

Tctrtl at irt'vscnt reqwlrctl 


GO 

4 

G4 


,T. O. IVIIDIiKR- 


S4(/t April 390B. 


t Faction U ot r.tt II - or iho KojJOit, 
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tlio Surrey, in the interests both of the IDepartment ami of the officer 
liim^Jclf. Wc do not overlook the disaclrautige of losin" an officer after 
ho lias gained experience, and 1ms become accustomed to the working of 
a surrey party, but the advantages much more than compensate for this 
flrawhack, especially at a time when an extensive programme, necessitating 
the recruitment of many additional officers, is being undertaken. If, as the 
programme ciravrs to a close, some reduction of survey establishments is 
necessary, there will be no difficulty in effecting it, if the system now pro- 
posed is adopted. Officers already on the permanent cadre of tlio Department 
must of course retain all the rights they have acquix’ed, hut we deprecate 
anv increase of the permanent cadre, and ax'e of opinion, that the Governxuent 
may well consider whether all future appointments, and xxot only those in 
excess of the nuxixhei's at present sanctioned, shoxxld not be for a lorm of 
live years only, with x^ower reserved to the Sarvoyox'-Genei'a! to extend the 
term with the sanction of Government to seven years in xndividxxal cases. 
The new system would axiply only to the first officers to the 

Dx'pax'tmcnk As to the I'cmxxnex'ation of officers so employed, the simplest 
arrangement wonld probably be to i^ay them a suitable staff salary in 
addition to militai^y pay, as was done previous to I87d?. It is true that 
the system batl tlion to be aliandoued ixx favour of consolidated salaries, but 
the difficulties that were expei'icnccd, owing chiefly’ to inequalities in 
militax*y promotion, seem to have occurred in the higher grades of the sei’vice, 
anxl to have been due to the fact that the sei'vice was continuous and also 
to the existence of thx'ce distinct branches in the Siuwcy in each of wliich 
promotion was sepax*ate and different iix rate of sx>oed. The difficulties would 
not be so serious in the case of officci-s serving for five or seven years only at 
a time. 

“Wo think that all officers sliould, before selection, have passed the Higher 
Standard Examination oilhor iix Hindustani or in the language of the part of 
the countxw where they’ arc to be first employed. 


It is occa^^ionally^ iicces'=ai\v to make apiiaiiitnxents to the Smwev of 
civilians having special qualification^. In such cases wo think that tljo xato 
of pay' should bo fixed in each case Ijy agreement, ns is done in the case of 
experts bjought out from hnuxe in otlicr Departments. 

lOX. Q'he Pi’o^'incial Scx-vico of the 8ux*vcy of India, though const iixiled 


n €'C.niit inrnt for tlie I’rotincinl r\icc*. 

a different footing froxn othci’ 


in accoi'dancG with the I'eooinmeixdations 
of tho Public Soi'vicc Commission, is on 
similavlyr named Services. Its members are 


iiol recruited for work in any- part icular X’rovince, Imfc are liable to serve 
in any part of India, and it is doubtless jiartly' owing to tills cause and parti v 
to the bi5>tory of the Dopartnxont that the majority’ of the posts ai-o xeseived 
for liuropcaiis or Eurasians. The former Junior Division o£ tho Survov of 
India was oxlginally' i-ecvuited ont.lrely from these classes, and only two natives 
had been admitted to it at tho time of the Public Sei vice Commission’s 
enquiry' in XSS'lb It consisted of two sections — Surveyors and Assistant 
Surveyors — the former drawing pay from Ks. 800 to Ds. * 500, and tho latter 
from Ps. 120 to Ps. 2o0, aud the proxiosals of the Commission improv’cd the 
XWO'^pcots of the higher section by adding to it ten appointments taken from 
the Imperial Service on rates of iiay lasing as liigh as Hs. SOO. the same 

time both sections were treated as forming iiarts of one Provincial Service. 
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Tlie accounts ■wo have received ^oC the general capacity of members of the 
Provincial Service to under tiilcc iudepeudent and responsible charges are not 
satisfactory 5 but it docs not appear tliat there has been much oppoi'fc unity of 
trying tbem in sxxcli posts since the Service ^vas reconstituted, and under 
existing ai'rangements such oilicers, by the time they reach the higher gi^ades 
of the Service, arc well advanced in years, and cauiiot be expected in all cases 
to retain the energy required for the efficient direction of topographical opera- 
tions. 

The IDepartuiental Committee which reported in 1904i felt some doubt 
wlietbev the number of Provincial officers could be greatly increased without 
a lowering of the standard of qualifications. On that point our enquiries 
shovr that there need be no apprehension. A. sufficient number of oandidates 
is lilcely to be forthcoming with qualifications similar to those of the men 
noTV recruited ; and if tlio sci'vioe is I'etained oix its present footing, no sub- 
stantial change iu the method of I'ccruitment is necessary. It is, however, 
highly advisable that steps should be taken to make the service attractive to 
men of a still bettci’ class, and it is indeed nccessai'y to do this, if Provincial 
officers arc to rise to a position of tmst and responsibxlily at a reasonably 
early period of their servdee. The terms should be such as to attract the 
vei'y best men wlio can be obtained in this country, and the arrangements of 
the service should be sucli as to dx'aw a clear distinction from the start 
between the men %vlio maj’- hope for- eventual employment in the liighex' posts, 
and tlmse who cannot liope to rise beyond the subordinate classes of work on 
which the majority of Provincial officers arc now employed. These condi- 
tions ai'e not complied with at present other branch of Grovernment 

service, so far as we kno\v, in which officers can attain to so lugli a rate of pay 
as Ps. 800 per' meusom, begins at so low a x'ate as Ps. 120, and we cannot think 
it advisable that officers i?i tended for the liigliei' duties of supervision should 
he required to pass througli all the existing grades, 

AVg do not proposG to interfere iu any way with the prospects of those who 
liave been admitted to tlio service, as at*, present constituted, but the Px'o- 
viucial Service should, wc think, in future be divided into two classes 
with separate x-egulations for their reci'uitmont, the upper alone being termed 
the Provincial oi* Indian Service, and the lower forming a duniox' Service. 
The pay of the foi’mer might begin at the rate which is customary in many 
other branches of Grovernment service — Its. i:50 a month, or at least Us. 200, 
^ and should rise to the highest rate at present allowed — -its. 800 a month. 
In the latter wc think tliat the grades might imn from Ps. SO to Ps. 400. 
The methods and conditions of recruitment involve many questions of detail 
which must, we consider, he left for the Surveyor-General to determine under 
the orders of Government, but wo think that the following general principles 
slioxxld be observed, and we offei', at the end of this chapter, some suggestions 
as to the detailed arrangements to be made for recruitment : 

(X) The conditions and prospects of the higher branch of the service 
0 should be such ns to secui’o to Provincial officers at the outset 

the same pay as is granted in other branches of Government 
service* 

(2) Provided that candidates possess the qualifications laid uown by 
the regulations to he made, the Surveyor- General should he 
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given a free liand in selecting men for employment. TTe do 
not consider a competitive examination to be necessary, nor do 
TVe tliirik tliat snob au examination can be relied on to furnisU 
tbe men best fitted for such ^vork as that of the Survey^ 
Should, however, examination be resorted to as tbe best means 
of deciding between tbe claims of rival candidates, who have 
been provisionally accepted by tbe Surveyor-General, the 
decision should follow tbe results of tlie examination. In 
practice this is tbe existing proceclnro, but a sentence in the 
regulations for examinaiion, that tbe most suitable who 
qualify will he selected,’* has given rise to some misappi*ehen- 
sion, and should, if the examination is retained, be omitted* 

(3) All candidates should go through a period of probation, and should 
be finally admitted to the service only after being well reported 
on and passing a qualifying examination in survey duties. 

The preliminary qualifications required of candidates should bo 
as high as is compatible with the securing of a sufficient number 
for the posts to bo filled. The existing qualification for natives, 
the passing of the Ifirst Arts lExamiiiation is too low for such 
a service as wo suggest, and the standard for Europeans should 
also be raised, if possible. 


102, In regard to the larger cm ployxnent of natives of India, we suggest no 
_ ^ , J change in the composition of the higher 

Employniejit of natives of India. ^ ^ ^ ^ 

Provincial service. There has not yet 
been time for natives to rise to the higher grades of the Provincial service, 
and it still remains to be seen whether the improved prospects that wc pro** 
pose will attract native candidates of the x-equisite qualifications, who are 
willing to accept the conditions of hard out-doox* sex' vice in any pai't of the 
country, \ 

In the Junior service, howevei-, we think that the proportion of nativ^ i 
who may be admitted may bo increased to one-balf. Tbe reports that wc ^ 3 / 
received on the men now employed in the lower grades of the Provinci^;^^. 
vice ax'e on the w'hoie very satisfactory, esx>eeiaily as regards tliose who have' 
been promoted fmm the class of surveyors- Such men are not of a class who 
could bo employed with confidence in the higher and more responsible posts 
to which members of the X^rovincial service may attain ; but they are peiTect- 
ly capable of performing efficiently the duties that wdll fall on such a junior 
service as we ixropose to create; and an addition to the number of natives 
admitted to this service xvoxild probably have a good effect on the recruitment 
for the Suhordinato service also, which is composed entirely of natives. 
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yuiiire rfcr^.ifi'tcni /ot the Vrot^hxcliit Serriee, 

If rv«r rts:oninu'nt1ntt«ns cn tho subject of Unyrorh^^ the qimliflc-ntions ntul prospects 
of the pro<cnt rrovinC'inl or IttJian rcriMcv, muI of cor)«iUtuihi^ a pcpiralo Junior service nre 
ru^'optwl, wo wonia rurrXTi^'t that m p1ac\' of ihrt present nih^ — that candidate'' for ndmissiOR 
tnn«t, if or I'umsians, imve the Hi;^h School I'xaTnination nnd must 

he under f:*’ : that native^? mn«rl have pn*<tHl llv^ Tirsi Art^ Kxaminntion nnd bo under 24 ; 
nnii that alU when apjvMntc h draw lt<. J20 n month nt once ; — revised regnlntiona Fhould bo 
jFut?titutel on tl'.e foiltwinj; linc^. 

2. Appoint ment « to the Provln’^inl or Indian Servio? ^hou|d ho made:— - 

O) in cxc* pti-ral and fuhjoct to the nppravnl of tho Govern men I of India, b>- 

from thf^' Jtinior rorrinc ; 

(2) hy fmtn c'tr.ltdato^ who have jri'nduat^sl (tahin;^ mitbomaties ns a Ftihjcet 

f^r tlw^sr defrrv-') or hav** pa*i^M n< llaclicTor?; of J-rn/^ino-rint^, or pos?e<^s tho 
I'nrkl et3:*in'^rriTt;» or olh*"r e^tnvalent rjuaUficalion, Such candidates 

thonld Vo nnd'^r C* yc^m ff ap:e, shnuld r^vo on prnhation for one year on 
10^> n ree^nth, and after that if fonnd Gt, ^hon^ ho placed in the 

U<, £oO ; 

Th<*-' two rr.to.r'*ric^ wzn\ \ apply Ihirv^p-an*, llurarians nnd Nativ<'^ ; 

fG) ly rclc:ti u fr-'jui l’urvip+*at\ or Ihirasian eatididahrr who haTc pAsrod the Kmjlish 
1lip:h S^h'*^! •«xftminati''n, t:il:inj 7 th.c following arnonprut. the optional suhjrols 
in the c^an^i*-at’-n : — A's rriawdar^ (leo-raphy, Kuclid, ^fensnration nnd 

S*5ch eandidnte-* rh^nld l>c let wren 10 and 21, sh'^ndcl t*er\*c cn 
pr‘>''ati^n f^r thre*' vears cn Uy, 100, and fIiouM thei'i he admitted, if fit, 
tt'^ ttie trwr*t ^rra Ir t n 11^* £50^ 

It may rhjc^tetl that rrj'*n of tl.^ 1a’=t tritli inferior cxhscntional qualifications will 

have r -m** advatit'? err- nvrr th wh-* rr.trr %ind^ clar-* (2), I nt it ivenld !>e itnpo-c-^ihtc to 
re"^tritt ta ?h« c!i^^ at first- It ^l:r>uld, hoivov^r, he po<*fibJe to limit 

Tf^rrnitmsT-t ur>d'*r rlsr ^ [fl), if ti*it at rnct^, at lra>.t in lime, to candid at «m wha Iiavepa« 5 c<| the 
I^r.pU^h Srh> \ exara^natU :t <uth,cr with di^tincliTn *'r in the firnt c!a«'»* 

Snlqret to th^ p> by Ih?- ear.di 3ate of ths^ nc^^^-ary qnalificati'^ns, the arrangc- 

m^nt^ f r t li^ t -n c-f indiri * rh'nill h’' left to th<^ Snrvoycr'GcneraT, iJy putting 

in errnmunir^tion with and collcgcx the Snrvrvor-Grrjrral would find that be 

had a IaT|p' ficM !“> frctn, ntid r-hrti ui might ho made by a comparl'.on of rolmol nnd 

rrjv’rt^ in the in^tanrv-^ hdhiwcxl liy a personal insjv'ctio:! ot the most promising 

Ap 5 ^:ri*m< ul« to the Junior S^svice s^h-^uU he madi* 

(1) hy ptern'-'tinn of j^irveyotu, wh»^ have dtno specially rervirc. At prc'^ent 

tU'-n are alh wed to tv' promoted to the Vrovinoial service a^i tho only 
Tneth"^d of r^^wawling c xeep".i'»naUy goctl werh. Tiicy have rarely, however, tho 
c<tuealional qx^alification-* that rlm-utd he in'ihtcd cn fnr ftdmiS’tlon to such a 
rerri-^-^ * 

(2) hy from amT.qpt— • 

{«) I!ur^j'’<*an^ nr Jhin'^ian^f v.'h<^> ha\o pajt^ed the 3^1 iJd|f* examination for Jhiropcan 
rohe^dK, nnd who havo pa'tE'd in the following optional r*ibjH'ch«E :— Vernaonlnr, 
Orography, Algehm, Kuclid, Mcn^ urAtion nnd 11 rawing ; 

(C) !.yrM^-t:rn fram native I who hare the Schf>ol Kinal or Knlranm cxnint** 

ivation, qualifying in inathcmatiex nnd such ether sulsjcctn ns I ho Surveyor-* 
Ocuerni may ijiK’*f^ify, 

Xn hath ca *4 the can slid at Ci should he under 2(1, and if por^ihlc, f!u» ngc ^hou!(I he 
reduced to 1ft. Candidate Fch'ctf-d fhould rerve for tliroo years ns probationers on Its. fiO and 
then^ if found qualified, should he given nn appointment on Us/ 60. It may ho uccci««nry t< 
give tho J!nroj>can*t a higher pay during the probaliouary pcriwl than imtivcF, but it i« mlvis- 
able, if por-^jblc, to jvvoid such di^iiuclions. 
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It, mig'hfc also lie advisaWo to olitaiu from tbo Armj' on special terms a jiutnljer o£ 
candidates for this service^ "ivho ^vou^d be useful especially in frontier parties^ and 'vre think 
that this is a xnatter 'vrhich the Sarve 3 '’or-‘G eneral should consider. 

5. For the grading- o£ the two eervioss we would suggest the following rates of pay : — 

(11 The Frovincial Service — Hs. 250 — 300 — S50 — 400 — 500—000 — 700 — HOO. 

(2) The Tunior Service Rs. S0--i00 — 160 — 200—250 — 300 — 550 — 400. 

At the commencement of these services the grading most he regvilatcd entirely’ by length 
of service, and a suitable arrangement would appear to be that three years should in each case 
be spent in each of the first three grades/ and five 3 ^ears in each of the next five; promotions 
from grade to grade being alwaj^s subject to such examination or other test as the Surve 3 **or- 
Geueral docido on to test the proficiency' of his statT. 

G. The intro luctiou of new conditions of service cannot bo elfected without some anomalies 
and complications. liuxopeatis and Eurasians with the sa 2 Xie qualifications as arc required now 
will receive much better terms in the proposed new Frovincial service than they' do under exist- 
ing lailes^, and others wntii but slightly' inferior qualifications TviJl find themselves in a less 
2 >roxriising career in the proposed Junior service. Such difficulties are inevitable at the outset, 
and wo do not think that in practice they' need prove serious, 

7* As regards the numbers^ we xvoiild restrict the Provincial service to 80 appointments, 
apart from any' required for cadastral work or other work under Xiocal Governments, the 
Survoy'or-General being given full power to fill \ip all vaeaueios caused by tho deputation of 
men for such puiposGS. The number oE posts in the Junior service would then be 85. - 

3. Hy reducing the age for Europcari and Eurasian boy's from 22 to 20 and doing mvay’^ with 
all special eyaminations in survey subjects at the outset, some of the drawbacks of the present 
sy'stem would bo avoided. It has been yoointed out to ns that few boy's can afford to spend 
more than 18 months after the schools final examinatiou jirepariag for actual work. There 
are no colleges for Europeans in Upper India, and a boy' who stay's on at school does not as 
a rule do much good, for himselE when he has got bcy'ond the school curriculum.-''^ 


ZJisscTzt hy JAcztienant-Coloncl Xvujye J'ront tZie scheme for the reoryanisation oj' the Department 

as put forward hy the Comtntitee^ 


1, Tlic number of parties is practically the same under my' sebemc and that proposed by 
the Committee. 

2. Tho main points of difference between what I consider necessary' for the proper conduct 
and sui»ccvisiou oE the future work oE the department, and the opinion of the Committee, are ns 
follows X ' — 

(1) I ask for four Su 2 >erintcndents of circles to supervise under the Survey'd*- General the 

field surveying and during tlte recess season the mapping of four groups of 
X>artie?, while the Committee recommend that the Survey or- General should 
liimsolt directly carry out this w'orlc, except that they* supply one Superintendent 
to super vise the frontier work and one Inspecting Officer to assist the Survey'or- 
Gcnoml in inspection dutir-s alonc- 

(2) I wish to decentralise the present hlap Record and Issue Offices by' establishing four 

such offices in different parts oE India, each dealing with the area supervised by a 
Superintendent, f.c., one office for each of my' circles, 

(3) X would liave but four or possibly five recess quarters for field parties, whereas the 

Committee recommend that each party should have its own recess quarters. 

(4) I vrxsli to have tlie recruitmont and training o£ the .nrveyors carried out under the 

©yc o£ four Suiierintendcute, ivliercas the Ccjnrnitteo n-ould make each olBcor in 
charge of a party recruit and train his own men. 

S, As regards jvDint {J>, I would submit with all respect to the Committee, that I alone of 
that body have had experience of survey work in India, or oven of work executed in the 
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inantier in xvliicli topographical surveys are carried out in that country, rvith the exception o£ 
Colonel Grant who has personally executed a certain amount of similar topographical work in. 
South Africa and elsewhere- Sir John Parquharson may have had experience, but it has not 
come out in evidence. ^ly experience, and X have been for 2^5 years in the Survey Hopnrttnent, 
lias convinced me that up to date the supervision has been most insufRciont, and that fox* the 
sake o£ ensuring uniformity in the quality of the field surveying as well as o£ the mapping 
which is carried out by the, field parties during the recess season, constant and close supervision 
is necessary, and this opinion is shared by nil the senior officers of the department. 

I would point out that up to date there have been always tliree, and latterly four, insneci- 

ing officers tbc Survey or- Gen oral, the Deputy Surveyor-General, the Superintendent, 

Trigonometrical Surveys, the Superintendent, l^oiGst Surveys, — each having certain parties to 
inspect* "We are now greatly increasing the area to be surveyed each j^'ear, and are also 
increasing the numher.and strength of the Tiold parties, but the Committee recommend that the 
number of inspecting officers should be xeduocd to two^ — one the Surve^’^or-General, and the 
other a special officer working as liis assistant ; while they- recommend the appointment of a 
special Superintendent for Proutior surveys. Z own they recommend that * the Surveyor- 
General should bo relieved of many of bis present . duties, wbicli will in future be performed 
hy tlie Deputy 'Survey’or-General, but they have not, I think, tal^^n into sufficient account the 
elements of time and space, and T do not think that a system that may work well in England 
-can work equally well in a huge country like India. 

1 have enumemted in my scheme the duties which the Superintendents would have to 
perform, and that of inspection is but ono of them, and I consider tbat their time would be 
fully and most advantageously employed; and considering the area to be mapped each year, the 
• extra expenditure involved hy having four Supnrintendents instead of one Superintendent and 
ono Inspecting Officer will be insignificant, wIiUo I feel convinced that their employment will 
prove in every' way satisfactory and economical. 

4 , ^ JTrontier Surveys ^ — I object to the appointment of a Superintendent of Frontier Survey's, 

[ Z do not consider suoh an appointment necessary. The work on the frontier is urgent, and, 
1C idea is to completn the more important areas within five y'cars, after which some of the parties 
ill return to their proper spheres of action in ICashmir and elsewhere. The nature of the 
>untry and inbabilants will not admit of survey' work being carried out in the same 
ictbodical way as in India, and there is not the same necessity for supervision in the field, 
specially' as there are three officers for each party'. 

\f!> The frontier surveys require constant references to the foreign Department and iVIilitaiy 
7 £!^^^OTitics, and deal with many confidential and often socket matters, and I arn of opinion that 
fib direction of such surveys should be in the hands of the Survey or- General himself, and not of 
, subordinate officer who would not have the sam** weight w'ith other departments. Work on 
he frontier is also regarded as the ono prize of the department, and the nomination of officers 
;o/accompany military and other expeditions within and beyond our frontiers should rest 
intircly with the Surveyor- General. 

I consider that any change of control in this direction would seriously weaken the position 
f>£ the Surveyor-GeueraVin the eyes of the Survey of India and of other Departments, and of 
the -public generally. 

5. Officer . — do not consider .that the appointment of a special Inspecting 
Officer will be entirely satisfactory ; ho will merely he able to report to the Surveyor-General 
cases that come - under his notice during inspeotion and whioh call for orders or correction, and 
-will not have power to decide things. 

X claim for my scheme of four circles, each under a' Supbrintendent : — 

fZ) That' the Surveyor-General will' be able to treat the whole of the topographical 
parlies as four parties, each with a number of detachments, 

' That’ he will issue his orders to four Superintendents instead of to fifteen or more 

officers in charge. ' ^ 



That he will he able to see the whole work ot all the topographical parties each j'car 
during recess by visiting four or five centres, 

( 4 ) That in addition he will ho able to occasionally inspect parties in the field, 

(5) That there will be considerable economy in having four or five recess ofilces instead o£ 

fifteen or more. 

(B) That the coTiccntration o£ parties during recess arill in. every way tend to eSroientjy 
and nniformity in the work, 

( 7 ) That the pay and promotion of surveyors ^vill bo better rcg\ilated- 

( 8 ) That by close association with other parties there will he a stimulus given to thes- 

work and a spirit of emulation encouraged. 

(£>) That the recruiting and training of tbo surveyors will be hotter carried out than if 
these duties are delegated to each party separately. 

(lO) That the personnel of the parties can ho hotter regulated, 

^1T) That there will he a permanent drawing office in each circlo, together with* 
a map record attd issue office, and but four dep 6 t 3 £or the instrumental eq^nip- 
ment of the parties instead of one for each party. 

( 12 ) That there will ho an enormous saving of correspondence in tho^head-quarters offices- 
which would deal with four circle officers instead of fifteen or more jiarty officers. 

(^13) That any difficulties that arise, and which the officer in charge of a party cannot 
solve, could he at once referred by him to the Superintendent who will ho always,- 
as it "Were, on the spot, whereas it might take a long time to get orders direct 
from the Surs'cyor- General if he were on tour. 


6 , Decentralisation of lifap Decordx.—^W ith regard to x>oiDt (2). A.fc present the head-/ 
qufsrters offices at Caleutta contain the whole of the records oiid maps of the department and' 
the number of those is enormous. If wo are to make use of existing data in tho preparation^^ 
of our new series of maps, the records will have to be gone through and sorted by circles orj 
parties, as tbe case may be, ond oitber handed over to or copied for the officers in charge. I £Jnjf 
of opinion that it will ho better to hand them over to the officers in charge of circles who will^" 
also be in charge of the circle drawing and record and map office at which, according to 
scheme, the parlies wlU recess, and he will thus bo in a position to know exactly what exists and 
the party or parties that should use it i he would also see that it was used to tho best advantagej^ 
The maps of his circle being also stored in his office, they would ho far more readily obtainal:jF'\ ¥ 
than tnaps are at present (Calcutta being the only map issue office), and their existence 
bo brought more prominently to notice : Calcutta would thus bavo to deal only with old maps?" 
and records no longer required for topographical purposes and with general and special maps. 


This system will not involve a largo staCT ; it will giv'C employment to some of the senior 
Provincial officers, and to others attached to the topographical parties of the circle, who may 
not be fit for active work in tbe field. 

7- Decess As regards point (3), I would most strongly urge concentration of 

recc?s quarters for parties working in adjacent areas, even if tho parties are independent of each 
other and not under one Superintendont. Such a concentration brings the various members 
together, cnconmsos energy and rivalry amongst them, and must tend to efficiency. I am, as 
will have been seen already, anxious to have all the offices of a circle under on© roof and ono 
officer, because it must be economical 5 one small staff can then look after the whole of the 
IK>?sess5ons of the parlies while tho latter are in the field and any drawing work that has not 
been finisbed during recess can bo continued in the same office under the permanent staff of 
that office, instead of each party having to make its own special arrangements to tbe detriment 
of its field work. The compilation of the smaller scale maps, preparation of charts and of the 
professional record?, can then be properly arranged for without the breaks that occur always 
where surh duties arc left entirely to field parties, whoso main object is field surveying, and the* 
present confusion and arrears of work should not in tho future occur. 
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Tho present system oE lio using- tho parties in snott bnugalori'a as may be available, most oC 
wliicb. arc tmsnitablo as drawing offices, -will bo avoided, and everj’-tliing will be oi^a more 
systematic footing. 

S, Hecrttitme^it of the Imperial Hranch ^ — With regard to the rf‘cruitment and terms o£ 
services of officers of tho Imperial Branch, I agree to the suggostions that the appointments in 
the first instance should be made for a period of five years only, by the end of which time, the 
Surveyor-General would have been able to form an opinion as to whether an officer was suitable 
for , permanent service in tho department or not, Officors them selves woiild also during this 
period be able to decide whether they w^ould accept permanent service, if ofi'erctl to them, or 
not. The appointments of Surveyor-General, Ilepiity Surveyor- General, Superintendent, 
Trigonometrical Survej’^, and of Superintendents of Circles, would be sufficient, in my opinion, 
to induce officers to accept permanent service in tho department which, I consider, is, in 
India, essential to* the woll-hcing of tho department. To offer to sueli a large number of 
officers as will bavo to be employed, and who will have made India thoir homo and the Survey 
department their profession, hut five posts of any direct responsibilities as the Committee 
suggest, namely, Surveyor-General, deputy Surveyor- General, Superintendent, Trigonometri- 
cal Surveys, Superintendent, l^rontier Surveys, and onfj Travelling Inspector, would not, in 
my opinion, attract tho best class of officors to the depart m^int, and to both the two latter 
appointinents I have already ohjected as nnsuitahlo. Tho other staff appointments now styled 
Assistant Surveyor-Generals are moat unpopular, and always must be^ as long as the head- 
quarters remain inWCalcutta. They arc not looked upon as a reward, for past services, hut as a 
necessary evil consequent on seniority. 

O. neentifment of surv^ryors , — Hitherto recruitment and ti-aining of surveyors has almost 
always been carried out hy the officers in charge of parties themselves, but some years ago a 
school TVas started at I)t?hra to train the necessary surveyors, and officers wr-ra directed to 
state the numbers they wanted each year. The pa3’- offered did not attract a good lot of men 
and the supply from the ncighhourhood of dehra was soon exhausted. Tho regulations did 
not admit of the travelling expenses to the school being paid by officers roerniting in distant 
parts, and consequently tliis attempt was abandoned- Its object was to relieve tho field parties 
of the burden and expense of training their own men and of assimilating pa3’’. hfowthac we are 
embarking on such an extended programme, the number of surveyors to be trained will bo 
vcr3’ great and tho suppl3'^ must be constant. For efficient w’-orking and for nniformit3’’ of 
results, the training should bo S3''stematic and continuous, and this can better be carried out 
hy making one officer responsible for it in each group, than hy malciiig each officer in charge of 
a party recruit and train his own men* The class of sui-v03’ to bo carried out in the future is 
-higher than an3* that has been done in the past, and the success of the work will depend very 
largely on the preliminarj’- training of the surveyors, a duty, which I know from exporienee, 
is very troublesome and detrimental to the general work of a field partj”. I should ask for no 
extra staff for this duty, tho circle officer would employ such members of the topographical 
parties under him as ho considered advisable from timo to time. Ho would also be abla 
under this s3’'stem to strengthen any particular party at any time without necessarily weakon- 
'.ing another and to equalise the working power of his parties. 


TAc ^Sth April 190 o< 


F. B. liOhJGE, Tnetti^-CAotiel^ AV 
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CHAPTER Till. 


Metliods and style of pnl)licatioii of topographical maps. 


SupcTiority of cngraviog-. 


103. Turning now to the third head of our instructions, wo have already 

noticed the incompleteness of a larM 

jUisrvdvatita^cB of rboto-zincoerapliy. , 

numocr oi the standard sheets, and the 
fragmentary nature of the patchwork surreys on which they are based. The 
next great defect in most of tho maps is owing to the method of repi'o- 
duction, namely, photo-zincography. Under this admittedly inferior method,- 
the whole execution of the maps is rough and coarse, and sometimes, 
in close districts, especially where there are many heavy contours, important 
details, such as roads and tracts, are nearly illegible. Ji.s an examj^le 
the 2^' sheet of Simla, in which it is*^ extremely difficult to distinguish 
the cart-road to Kalka, may he I’cf erred to, though the scale is double 
that of the ordinary topographical map. IFor military purposes this is an 
important defect, and it aj^plies also to the coarse linos indicating* railways, 
tho small etchings indicating cuttings and embankments, and in fac t to nearly 
all the details which are important from a military point of view. 

104. The only method by which these defects can be thoroughly remedied 

is by the adoption of engraving, and 

SupcTiority of engraviog-. t 

xt has been strongly pressed on the 
Committee by Six' John ITarqubarson, that their report should contain a 
I'ecommendation that this process should be resorted to, not only for the 
maps for which it is at present used, hut for tho 1'"'" standard sheets. 

It is right to say that, bxtt for Sir John Ifarqnli arson’s raising the subject, 
wc should not have considered this gi'eat extension of the engravers’ art 
to Indian maps as practicable ; but he has convinced ns that the matter 
is one deserving the mos-t serious consideration, and we wish to call attention 
to his decided opinion on the subject, though we are not prepared to recommend 
that so groat and costly a work as the engraving of the standai*d sheets of 
India should be undeilaken. 

105. "W o have received estimates of the pi'obahle cost of engraving- the T' 

maps in England fx’oin Colonel Grranl, 

Cost of cn^nLAinc- the FtamXird pliccls. „ -i». 

from the Ordnance Survey and from a 
px'ivato firm, wliich cliff ex* very largely. ‘Wc need not criticise these differ- 
ences, which aj>peai' to depend on the class of engraving required, especially 
of hill features, axid the extent to which the sheets taken as specimens may 
be regarded as rej^rosentative of the work: to he done throughout tlie countrv- 
It is sufficient to say that the estimates vai*y from I!4G0,000 to ^Gl, 300,000 
for tho whole of the work. Assuming that all attempts at vertical hill liacliui*- 
ing are given up, and that only horizontal contouring is, as in the American 
maps, used for the delineation of hill features, we should hesitate to place 
the estimate below £:o00,000 for the whole country, and this amount xvould 
involve for 25 years an annual expenditure of ^20,000, or three lakhs of 
ruxicos. 

100. Sir John Parquharson in his final proposals^ has suggested that 
suer cf covers rc^utrea. Burma might be excepted from tho area 

^ r X engraved maps are required, 

and that for tlic rest of India the work might he executed partly in England 

** ^ £7, Sccticu II in Part II of tltc Beport. 


SlafT of crgrarcTs required. 





and partly in India, whore n stnlT of SO engravers would ho required. This 
cstiniafc is howovor based on the rates of work of English engravers, iflLnd 
cannot, wo fear, ho accepted ns applicable to the stamp of engraver who can 
he obtained iu this couiitry. Owing to the niiscellanrous nature of the work 
on which most of the engravers are employed at Calcutta, we do not nHaoh 
too mucl\ importance to estimates of outturn based on past experience thero. 
Eut wo are informed that ;it present only so\cn of the degree sliccts can 
bo engraved ifi one year hy the stalV, which will there fore require to be con- 
siderably nugmotitcd for work on tbc shoots alone, since the avemge annttal 
number to be prepared will bo about 17. As the now standard sheets will 
bo of tbc same size ns the degree slieets, and 2S0 of them will on the average 
be pubiisbod annually, it is obvious that cvcii after making very groat allow- 
nneo for tlio crisicr nature of the work fin the i'' map, no great, assistanoe 
in the work can be expected in this country, unless tbc stall is increased to 
an extent that we are umiblc to recommend. 


T07- IVhilc fxilly admitting, tlicrofore, the incom parable supeidority of 

copper- plate engrdving to any other form 

Il^li‘ownco5:rnphv, net enpTA^ insr, rt'comrtirn^TrJ. . . _ . * . * _ 

of rcprouue! jou, we cannot recommend the 
Government of^ India to undertake the expense required to f^pply it uni- 
veri-aUy to the standard I" sheets. The recently ii>sucd Eurma sheets are ac- 
cepted hy the military authorities ns sufficiently good iu stylo for tliuir 
requircinciils ; and arc, "wo think, adequ^ito for all present purposes- 
Eurther improvement in execution is possible, ns it apjicars clearly from 
Colonel Grant's report, anti frtun specimens of maps which ho has shown 
us, that hclioziueograpliy is capable of producing very mncli better results 
than are at present obtained in this country. At'o recommend, therefore, 
tliat the cfTorts of the Eej>nvtjnent bo directed to improving its existing 
methods and to ilio substitution of holiozincography for photozmeograiihy, 
rather than to the adoption of cop])er-on graving on an extensive scale. 
Tlie work on a great- number of the sliccts of India is so open and the 
demand for the sheds so small that wc do not think the expense of engrav- 
ing, however superior the results might be, would be justified. 


^Vc should be glad, howcx'cr, to see exceptions made in cases where 
these condilions do not apply, — such as in the case of the map of Simla al- 
ready referred to, — and wo think that the Surveyoi'- General might bo 
authorised to incur some small expenditure, say Rs. 15,000 a year, in 
liaving standard sheets, for wdiich there is likely to bo a demand, engraved. 
The Government, of India would thus in it fexv years have better mate- 
rials than at present for a conclusion as to whether tbc additional ox^jon- 
diturc was justified. 


This decision not to recommend the engraving of the 2." standard sheets 
docs not carry the concurronco of Sir John Earquliarson, who lias given the 
xeasons for his dissent in the note appended to this chapter. 


108. Probably the next most serious defect in the 1-inch maps, which 

should he noticed is the entire absence of 
nnnt of iinifDrinJiy in «jc mars. Uniformity iu thoir stylo of 2'>^’f''P?^5’ation, 

in the details shewn upon them, and in the varying absence or presence 
of symbols. H^hen symbols are used they are never uniform. In this respect 
every successive Sur^^oyor-Gonoral has been a law unto himself. 
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109. TTe are of opinion that a remeclv sliotilclhe applied to this defoefe hofore 
9 anv of the revised 1-inch tnax^s of India 

Nrc^.,n^forn.ifcrx«it 5 - ti-usooEs.Tn.bou. published. We have prepared a 

cliaract eristic slieet shewing those details which can in our opinion he shown 
by contract ions, hr various kinds of type, and by conventional signs, on tlio 
maps. Those symbols wliicli are moi’e important, more esx)eeially those of 
importance to soldiers and travellers, should bo inserted for reference on the 
bottom margin, as is done on most Em*openn maj’^s ; the rest should be shewn 
on a “ characteristic sheet '' to be printed as a sex^arate paper, ns is now done 
hv the Purvey of India. 13 ut the number of symbols shewn on the map 
itself should be rinifox*m, and sliould not vary (as is now the practice) 
accoi'ding to those which actually appear on the body of the map. As 
to boundaries, wc are of opinion that tlio symbol sliovilcl he the same 
throughout. It is not in oiu' ox'^inion material in a topographical maj), 
although it is of importance in a cadastral map, whether a boundary following 
a small stream whioli is shewn by a single lino on the map, sliould he drawn 
on one side of the stream or’^ the other*; hut it is of importance that a 
boundary should he readily followed throughout its course fi’Om end to end 
of the map, and the present coinxdicated changing a boundary 

symbol consisting of a numbex* of dashes and dots to a symbol of dots only, 
when it meets a natural feature such as a small stream, makes it impossible 
to follow the boundary except by the exj^enditure of much time and trouble. 
'Wg have also found cases, one ou a 2 -inch map of so recent a dale as 1900, 
where dots of exactly the same character arc used to shew features so different 
as “ contours ** and tlie limits of cultivation,'’ and these small dots actually 
cross each other frequently on the map. Wo think, on the other hand, that 
dr/ I^icir(cnn7if^Colonct re^arffinf/ f /i€ j^iroj^osals abvnt HT/i/iholv. 


HonnfJar^ — In para*^iaph lOP, tlio Committco lays down certain boundary 

symbols to bo used on tbc max>s in futnro. Owing to want o£ time, this point lias, 1 think, 
bcCfn ins.ifiieiently considered. In India, especially on tbo frontier, wc bavc boundaneB 
wbich have bean dolincd by treaty, but not dcmarcatyd, boundaries wdiich have been demnrcaied 
but not svwvcycd, ami bom\divries which though recognised by custom are still nndofined, 
For all these some special symbols mast be used. 

On a minor point, nninely, that of defining a boundary along a stream, cnxial dr road, I 
would urge that, the x^i^csent custom of showing it by dots, as now done in tbe Survey of India 
mnx>s, be continued. In I3n gland there being topographical maps on several scales, it is 
immaterial whether a houndary is shown on one side or the other of a stream even though the 
centre of the stream is the actual bonndary, as the public have another map to refer to ; but in 
India the 1-inch map will be the standard, and there will be nothing to refer to on a larger scale 
except 5ucli cadastral maps as ma 3 ' exist ; and it is, therefore, important to show' on that map, the 
correct position of a bonndary, if it is shown at nil, and this can best bo done placing dots 
alternately’ on each batik of small streams. The Committee state that this may lead to con- 
fusion, and quote the ca^o of a topographical map which they examined on which certain 
conlonrs and tbo limits of cultivation were al«o shown by dots. Such a case should not occur 
in the fulnxc, for orders have been issued that the limits of cultivation should not be shown 
along natural features, and the contours in future will invariably be in brown, whereas the 
boundary dots will be black, and it has not anywhere been suggested to show contours on fbo 
topographical maps hy means of dots. The use of dots to define boundaries along Btreams 
would only be employ ed where the width did not admit of the ordinary boundary symbols 
being carried down the centre of the stream. Under the circumstances, I w’onld suggest that 
the whole question be left to bo settled by- the Surveyor-General in consultation wdth the 
Government of In din. 


TJie 2Sth Aj7ril 1905. 


P. IB. liOXGE, Lieut. -Colonel^ H.E, 
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all symbols should bo thoroughly distinotivo* Most of tho abovo reirUtrhs- 
apply also to tho ^-Inoli map. 

IFrom these recommendations Colonel Ijongc dissents for tho reasons- 
given in his noto on the preceding page. 

• TIO. Wc think that the top margin of tho map should be reserved for tho 

purely descriptive title of tho map, and its 

2Ccc«sUt for -p^rtnanenev in tijc form of thetnapf. ^ i.-i <1 ^ 

numhor, Avlnch should bo always on 
tho right hand top corner. On the lioltom margin should be shewn the 
symbols, a small index slicwing tho position of tho map, tho scale, the name 
of tho Surveyor-General who pviblishos the map, but not tho names of any 
subordinates, witb tlm dates of survey or revision and of publication, and any 
short explanatory foot-notes which tnay bo necessary. On all tho margins the 
number of the adjoining sheets should be given. Had time permitted, we 
should have desired to ptoparo a specimen map showing tho marginal entries 
above described ; hut this is tho less necessary in that our proposals on this 
subject cannot bo considered final. 'Wo have however shown in our '' oharac- 
tcristio sheet/’ liow the unnecessarily clahoratc marginal lines now in use 
might bo simplified. 

Tho form of the topographical maps of any country, once decided upon, 
sliould ho permanent; wo arc not aware of any exception to this rule in tho 
caso of the maps of any country. TVo recommend, therefore, that the form of 
tho fuluTO X-inch maps of the Indian Surv’cy should ho fully considered and 
decided upon by tho Government of India. Wo further most strongly 
recommend that after tlic form of the maps has been thus settled, no inter- 
ference with that form should be afterwards allowed. As above said, all the 
topograpbical maps of every country are and should ho on one uniform 
pattern. 

Ill- As to the size of the revised 1-inch maps of India, we are of opinion 

that they should ho half tho present size, 
tho present map to be vertically divided 
into two. Tins will givo maps approxlmatol 3 ^ (witliin tho margins) of IG' 
inches by 17. There aro two advantages in this course. TIio maps will 
themselves he less unwieldy ; and tho reduced size will give muoh greater- 
facilities for good registration, should tho maps ho colour-printed. In view 
of the fact til at wo propose tliat all hill features should bo printed in 
brown from a separate plate, this last point is important. 

112. Wo liavo considered very carefully tho question of the scales of* 

survoj'’ and publication. It is a sound 
sc&tcuof Btirrryiind pDbiicMiotw principle and one, we hell eve, of almost 

universal adoption in other countries, that the scale of survey should ho at 
least douhlo the scale of publication ; in India also very general efToct 
has been gi%^cn to tho principle. Thus all topographical maps prepared 
from cadastral maps are reduecd from the 16 or some larger scale, those 
from revenue or forest survey's from the 4/\ while a considcrablo amount 
of topographical surveying has been done on the 2''' scale. In Native States 
generally, and also in difficult country olsowhoro,' tlio scale of both suiwcy and 
publication has been tho but many of the Native States surveys appear to- 
have been made with the primary object of aitording material for tho 
Atlas shceta ; so that the general principle was not infringed in their caso. 
The Committoo have considered with cave whether, with a view to save- 


Sise oT tie 
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expense, especially in publication, and to facilitate tbe prcpavation of maps 
l>y engraving instead, of l3y inferior processes, ifc would not lie sufiGLcieut to 
survey on tlie I'"" scale and pubiisli on tlie 'Phey are rmal>le, however, to 

recommend this course for the following reasons : — • . 

OTie accepted scale of publication is at present tlie^l", 

IFor military purposes the 1*" scale is generally necessary, and tbe 
military authorities are of opinion that this is the smallest scale 
of use for tactical purposes. 

Even the scale is not large enougli for all purposes. On the 
^Frontier there is so much intricate physical detail that puhlica- 
tion of the maps of certain areas on tlie 2" scale has heen 
asked for ; and engineers, with few ex^ceptions, represent that the 
1" map is too small. In some cases maps have heen asked 
for for irrigation purposes, hut this request has not heon 
pressed, and the greater part of the evidence we have received 
shows that for almost all special purposes a survey on the 2 ^ 
scale will ho sufficient. 

*We recommend therefore that the ordinary scale of suiwey he the 2" and 
i>he ordinary scale of puhlication the with the following exceptions : 

(i) ’Where the country is difficult, unhealthy and undeveloped, and the 

expense of a 2 ^' survey would 'he great, we would allow the 
survey to he on the 1'^ scale., 

(ii) Similarly, where there are few physical features to he delineated, as 

in the desert parts of Eajputana and. Eahawalpur, a 2'' survey is 
unnecessary. . . 

(iii) ’\%’"here a tract comes under revision or i’esurvey, of which dlio 

existing maps have heen published on the 1'^ scale, though possibly 
the survey was caiadcd out on the 2'' scale, the method of x‘e\dsioii 
or resurvey must he left to the Survoyor-Oeneral, who would 
either use manuscript copies of tlie 2*^ work or special prints of 
the resultant X** maps, as he considered hest and most econo- 
mical. 

(^iv) "Where the survey is made on the 2'' scale, wc would allow puhlica- 
tion on that scale, (as well as on the X",) in any case where maps on 
the larger scale are required for the purposes of any department. 
The larger scale maps will apparently he required hy irrigation 
and I’ailway engineers, and ai*o in some cases specially asked for 
hy tlie military authorities. 

(v) XV e are divided in opinion as to wlicther puhlication on the scale 
xvould not he sutfieient in cei'tain localities whore there is little 
information to he shown in the maps, and wliere such informa- 
tion cannot he obtained without great expense. Such tracts 
are the desert parts of Eajputana, the outer x’anges of tiio 
Himalayas, the Orissa and Chittagong hill tracts and the 
like. In tlm opinion of the President and Sir John Earqubarson 
the -5"' scale is sufficient for giving all the information re* 
quired in such parts, while Colonels Eonge and Kelly are of 
opinion that uniformity should he preserved hy the issue of X"’ 
sheets tliroughout. -'V.s the survo^^ will he made on tho X"^ scale, 
the question is hot of great importance, so far as expense is 
concerned, unless it is decided to engrave the maps. 


a) 

( 2 ) 

( 3 ) 
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113. As to levels,' tHe evidence’ wliioli lias lieen given before us- has 'been 

Levels, - - “unaiiimous on t-wo points : firstly, the 

■ : ' ^ - military' evidence is to the effect that on 

jmany or* most. of the 1-inch maps an'iTisufficient:number of altitude's has been 
shewn along .the top of ridges or passes and 'along , the bottom of valleys ^ 
-and, secondly, the evidence of engineers is to the effect thr«t many more of 
tliose levels which are required hy ’ them^ for’ preparing schemes for ronds^ 
railway s/i canals; etc,, should he shown on^the l-inch maps.' 

The remedy for the first defect is comparatively ’ ea^y ; it consists merely 
in an additional supply of clinometxno heights by the field surveyors, and 
"these have indeed heendargely supplied already on the most recent l-inV*h 
maps prepared bydlie Survey of India, such as' the maps of Burma. It only 
Temainsfor the Survey or- Greneral to see that in fiiture such heights as ai'o 
necessary for military purposes, should be inserted on the maps. Clinometric 
'heights," which are always connected with the calcul'ited heights of the 
-trigonometrical stations, are sufficiently accui'ate for- those purposes. 

It Is otherwise with' the. levels which ure required by engineers Some* of 
those who gave evidence, it is true, professed to be satisfied with approxi- 
mate levels, but we do not tbink tliat that opinion would 1 be endorsed by 
tbe profession generally; and we recommend that a large extension of instru- 
imental levelling be carried -out over India during- the* revision of .the 1-in.ch 
-maps. . These -levels need not be of the extreme, precision- required for the main 
lines -of levels, which have already been extensively carried across India, but 
■tbey would be sufideiently accurate for all practical purposes. The Surveyor- 
General estimates, that one leveller with each field party could run 80 miles 
•of levelling per znontb, and -that this tvould supply from 50 to 60 linear miles 
^of- levels for each full standard sheet, "We strongly recommend that he-be 
authorised to carry out this work duri ng- the re vision.- 

114. • 33 nt there is -a preliminary work which we think should be taken in 
Tmmcdiate neccsdity o:f cq^natlng main, circait hand at once. The Superintendent of the 

Jevcis. - Trigonometrical Branch informed us that 

the work of 'distributing the-errors in the main circuits which have already jbeen 
levelled, is greatly in arrear. There is a great temptation' to post/) one this work, 
because it shewsi no results in the foinn of progress for- annual i'eports. But 
that postponement is in its^esults most wasteful both of labour and money. 
The unequated levels'on the main lines ^ are inserted^ 'om the maps ; ivlien -thb 
levels- are equated, everyone of those levels will havoto be re-calculated and 
a’new level will have to be substituted. But this is not all, Bverymew line^of 
♦secondary, levelling has to "start from the Invels on the main circuits, and 
'Consequently'Uliy altei'aiion in* the latter has to be L-arried' out for 'ev'ci-y level 
in the secondary circuits.- If, foi? -instance/ we assume^ithat oirr 'recommenda- 
tion.' is adopted/that the field parties are* to earry out such lines of secondary 
levelling, each party will irun some 500. miles of levelling-in ' the seafron ; for 
15 parties that will amount to about 7»00d miles annually of levelling ; if the 
'distribution of error is not carried out before the levels are inserted on the 
maps, tben, when the errors are actually distributed, some 7,OoD levels will 
have to be re-calculated and" new levels' will' have to be substituted, and this 
Idbour' will go on acoumulatiog ' at the same rate of 7,000 additional levels 
•every year. The labour involved is exactly tbe same whether the error should he 
4 feet or -J-th of -a foot. It will thus be seen how wasteful it is to postpone the 
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incvif alilc worlc of a<^ 3 \i*=itment of errors' and also liow* it not only' affects tlie 
correction of tlie errors themselves, but also may larg^ely render necossai'y the 


laborir and inconveuionco of carrying out corrections on the plans themselves. 
TV’^o tlicroforo*Btrongly recommend that the Suweyor-Oenoral of Xndia should 
call upon tlie Superintendent of the Trigonometrical Branch for an estimate as 
early as possible of the cost and time likely to be required for completing the 
adjustment of error on the main lines of levelling carried across India> and that 
this Avork, if the necessary fxmds are granted, should he completed as soon as 
possible. its wo are recommending that field parties should simultaneously^ 
except in some of the north-western areas, begin the work of revision all over 
India, this question affects the whole country. No new extensive system of 
levelling should he carried out until the basis from which it is to start is 
placed on a satisfactory footing. 


115. There is another important matter in connection with triangulation 
^ . and levelling to which attention must be 

rrcscrcution or ttatioTis. -.tj-ji n-. 

drawn, and that is the preservation of the 
permanent survey marks on the gi'ound. Orders are in force for the care- 
ful preservation of the Great Trigonometrical Survey stations t but we believe 
that in some parts of India these orders have not been observed, or it may bo 
that the stations had disappeared before they woro issued. In the plains of 
Bengal wc understand there are hardly any Survey stations to be found. 
The importance of maintaining the stations of the Trigonometrical Survey of 
India need not he insisted on. But if a system, of periodical revision of 
the topographical maps is now embarked upon, there will bo a marked ad- 
vantage to be gained from the preservation of as many friangulation points 
in hilly districts, and traverse points in the plains as possible. Wo hare 
xecommended that the conduct of cadastral surveys he left to Xjocal Govern- 
ments, but it is ono of the first essentials of the system that they should 
erect and maintain, every permanent mark of the tri angulation or traverse 
survey. In cadastral districts in every four or fi.vo miles square at least one 
survey point should bo fixed permanently, specially marked, and carefully 
maintained in connection with the main triangulation system of India, 

Xi6« T\^o have little change to propose as to contours. It is intended 
Coi 3 toor«- that they should, as in tlie case of the 

existing maps of Burma, he shewn in 
brown on the revised maps. "Wo are of opinion that the present system 
of surveying and drawing them is sufficiently acenrate for all practical 
purposes, and that it would bo impossible, in view of the large area to bo 
dealt with,' to undertake any general system of surveying instmmcntal con- 
tours for the I-inch maps. 'Where such contours are required in special 
areas for engineering purposes, it will he for the engineers to survey them, for 
thems elves, as indeed, wo are informed, has already been done in various 
parts of India for irrigation purposes. 


A.n inspection of some of the maps of Bxiropcan countries and of the 
TJnited States convinces us that for maps on the 1-inch scale there is, so far as 
copper engraved maps arc concerned, no difficulty in shewing contonrs at lOO 
feet intervals up to the greatest heights, and until the ground becomes actually 
precipitous, when the symbol for cliffs is used j as to whether on photo-zinco- 



73 


graplied or liGUo-Bsiiicograpbecl maps it is possible' on very steep slopes 
to satisfactorily shew tlicm we reserve onr opinion, merely -remailcxng that on 
sucli maps as those of Simla and Darjeeling the coritours overwhelnj and 
obscure ov*ery other detail, and make the map -useless for evef^ Iiraotical jxm'- 
pose. On lowei- ground and slightly undulating slopes -n o recommend that, 
if possible, tbc contoui's should for tbo 1-incli map be at 00 feefr intervals. 
There would he no pi'actical difficulty in carrying out this vnoommendation 
on. an -engraved map, because the contours could be distinguished by 
numbering ; but on a pboto-zincograpbed map such numbering on steep 
ground would be practically ihipossxble. ‘Wg tiierefore leave both the 
nutnboriiig of solccted contours at, say, .every ,500 feet, and the representotion 
of oO feet contours, as open questions. 

ITor tlie -J-inch map, ebould it turn out to be impossible to get engravers of 
the necessary artistic shill and in sufficient numbers to engrave the hill 


features by vortical hachurcs, — and tbis seems a possible, if not a probable, 
contingency, — tbe hill features will, in tlie case of this map also, have to be 
shewn by horizontal contours, and on stoop ground the contours will have to 
bo at not less intervals tban about 250 feet. 'Whether contours or vertical 
hachuring is used, we recommend tlmt for this map also the hill features 
should ho printed in brown by preparing a separate plate. 

117. We recommend tbat an edition of the 1-in oh map should ho printed 

in colour, more especially for military 
purposes, and tbat the colours should 
bo black for the detail, brown for the bills, blue for the water, and burnt 
sienna (or lake) for the roads, those being the colours almost universally used" 


rrintins in colour. 


Village lionndaTics. 


for colour printed maps, 

118. It is evident from the replies received to our series of questions that 

for administrative purposes a map show- 
ing village boundaries is required. Many 
of the officers consulted state in fact that they prefer a skeleton or index map 
giving the boundaries of tho villages to one showing full topographical 
details but omitting tbo boundaries. Otliers again, and the majority of such 
officers are among those more accustomed perhaps to using toiiograpliical 
maps, consider that in a mnp witli full topographical details village boundaries 
are unnecessary and only tend to obscurity. In our opinion the inclusion, of 
such, details as village boundaries in a topographical map is not only unneces- 
sary but is indeed objectionable. ’Where villages are small, a X" map show- 
ing boundaries presents a mass of lines wbicli represent nothing which can be 
found on. tbo ground, whereas if only largo villages are to bo marked out, tbe» 
administrative object in view is defeated. The revised X" topographical map 
should not, wo thinks show village boundaries. 


3iut at tho same tlmo we consider that in order to meet* administrative 
requirements the Survdy of India should bo prepared to issue another edition 
of tho X" map showing village boundaries, provided that the ipooal Govern- 
xnent concerned supplies tho necessary material for their insertion. Ihe cost 
of producing large scale maps from cadastral surveys down to the 1-ineh 
should fall on tho Xiocal Governments, who should be at liberty to decide 
whether the village boundaries are .to be simply ^urprinted on tbe topo- 
graphical map, or only on the detail plate omitting tho hill features, and so 
forth. It is possible tbat certain Provinces, Madras and Mysore, which 





liavc nlrendy tbSir o^vn. arrangements for producing 1" maps allowing tbeso 
boundaries will not require any second edition of tbe topograpliical rnap. 
Where, liowcv’cr, such a map is required, and the materials for its campilatioii 
are supplied, itsop reparation should he regai-ded as a legitimate function of 
the Surrey of India. 

119. A, proposal lias been made to us by tho military authorities that 

tlie slandard sheets should he xmtn- 

>\uuil>crin£? o£ stamlArd filitc'tn. • ^ 

bered in one senes fox- all India, - but we 
do not recommend its adoption. Ihe numbering u’ould reach an excessive 
lignre, and we prefer to retain the present systein of numbeilng by IProvinces, 


Cr/i£^ ^ or ’d'‘7nile ynaj^s of the jTjidiaiz 

120. The great work of tbc Indian A.tlas was coxnixieiiced. in J.SS10. The 
■co.:xncnccmc„torth. AU.. in K.,sw. lulJoui*3 of tbo topograpUioal sixrvcyors 

of tbe Madras lililitary Institute, based 
on Colonel bn mb ton’s triangulation, had attracted altcntion as soon as tlio 
results arrived in lEngland, and the necessity for tbo ji^hlication of ac curtate 
and detailed maps of India was at once acknowledged. Aaron Arrowsmith, the 
famous cartographer, constructed n projection for an atlas of India on the 
scale of four miles to an inch, and published in IS23 an atlas of South 
India from Capo Comorin to the Kistna in IS sheets. The pi^ojection is a 
modirication of the conical development ; it i^cpresents the parallels of latitude 
by concentric arcs, and the meridians by arcs concave to tbe contx'al mex-idian, 
not by stiaight lines as in tlio irne conical development. On Arrowsmith’s 
deatli the work of compiling and engraving the sheets of the atlas of India 
was entrusted by the East India Tlireetors to their geograirber John Walker,.a 
member of a family of map ongravers. Arrow smith’s px*ojection and scalo 
were adoi>ted, and the first sheet of the atlas was published in 1S27. The 
atlas was dc.>igned to occupy 177 shoots, dO inches by 1^7. The size of the 
slice ts led to delay in tho compilation of the materials and tlie engraving of 
the plates It was therefore decided in 1SG4 to pnblish the* atlas in quarter 
sheets. Up to 18GS Mr. John T^ alker, wliose healtli then completelv broke 
down, had completed the engraving of St of the sheets. There has always 
been the highest testimony to the nccumey and excellent style in which the 
sheets AA^ere produced* 


121, In IS GO the work of engraving tho atlas was transferx’od to India, 

.rt ^ carbfvillv selected slalf of Enulisli nn- 

riic eiipravjii- oE tbc All/13 transferr-a to Inilia, 

graA'ox's havingdjcon brouglit out by Colo- 
nel I'lixiillior* During tho icmaiiider of liis incunxhoncy of the jiost of 
purveyor- General great otloi'ts were, as already noted, made to push on the 
completion of lliis most valuable work, and by IS77 materials for a first 
edition o£ Uic atlas wero practically complete. Tlie revision and rep nblication 
oE the sheets has been continuously persevered in since that date, as new- 
material became available. • ^ ^ 

122. The mpiidian adox>ted^ for the projection A^as that of tbc Madx'as Ob- 

Error* in tho ftnd proj<-c-t'cn oE the auab. SOX A atoiy , as then ascertained, namely, £0® 
. ~ 18 SO Dfc Hie latest value, ascertoiTj^ari 

? tlie electric telegraph, is 80° l<k' 61", a difference of 

3 39 - Anothex’ point w-hicU must he '--‘las sheets is 

miles, which 


Another point AvhicU must he noticed about these* atlas sTioo^q 

JIhMtto .caIo«,ed by Jtr. TVolbo, f ' 


Tbe hitherto atJoptea for the staaJard sLeets is 17^ 
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The Atlas now oljsolctc- 


equals but a scale of 255^^* Xn consoquenoo ‘ of tliia tke dimensions of 

tbe full copper plate, ^vbicJi should have been 38*31 by 2d#'65 inclies within 
the border linos, were only 38*00 by 2di*4!5‘ inclies. This error is negligible 
against oiTors introduced by shrinkage of the paper oix which the maps are 
printed-' ^ ^ 

123. The style and the quality of the engraving of a large number of 

these atlas sheets is excellent, but the 
older sheets are in this respect inferior. 
J^s has been said above, the earliest sheets date from 1827, and at that time 
the coppor-x^lf^tu engraving of maps had not. reached tbe standard .which it 
has since attained- 

A11 the evid^pce which we have received tends to sliew that a great deal 
of the detail shown on this of India is now obsolete, and would have to 

he erased from the copper-plates, while a groat deal of new. detail would have 
to he inserted bn them. Tn the mountainous districts, like the Himalayas, 
and even in liilly distracts, the removal of olisoletc detail is likely to injure 
the engmving of the hill features, which lias in most cases heen well done* 
33 ut hy far the greatest defect of many of the maps is the immense number 
of names which hav’o bcon inserted on the older sheets, and which are either 
now entirely unknown, - 01* arc represented hy a spelling which is now 
superseded. This applies to many sheets both in Bengal and IMadras. Nearly 
all the names on these sheets, ifould have to he removed and modern names 
engraved. The labour and cost of tlic consequent erasures from the copper* 
jilatcs and tlie insertion of the new names would probably be prohibitive, in 
addition to the erasure of the old detail and replacing it by the now. TV'e have 
therefore been reluctantly compelled to abandon the whole of these atlas 
sheets. It should be added that the projection on Arhicli these inch maps 
have been prepared, is not suitable for the extension of the map to the 
extreme cast and west of India in Burma and in Baluchistan. 

121. It is proposed to i"e place the sheets of the Indian Atlas hy what the 

^ Survey of India calls degree sheets,” the 

projection of which is the same as that 
of the L-inch standard sheets. Bach sheet published in standard form is 
hounded hy 15 minntes of latitude and 30 minutes of longitude. Thus the 
area lying, for instance, between latitudes 30^^ and 31® and longitudes 73*^ 
.and 74 i® is divided into exactly eight standard sheets. If, as we I'ecoinmend, 
the standard sheets arc reduced to half their present size, each degz’co sheet 
will cover the same area as sixteen standard sheets. Theie is considerable 
, convenience in this arrangement, and in the fact that the boundary lines* of 
the degree sheets will coincide with those of the outer’ standard sheets they con- 
tain- It is proposed to engrave, this iic^v rn.ap on cojqier, and to complete each 
sheet as soon as the necessary nntnber of standard sheets have been published. 
The engraving of the detail fvi\l probably present little difficulty ; but^ as has 
heen indicated ah ove,^ it is uncertain whether a sufficient number can he oh- 
tainod of the specially skilled and artistic engravers who would he required to 
engrave the hill features by vertical hacliu res, or whether it may not he 
necessary fo shew them by* horizontal contoxirs. "We arc therefore obliged to 
3'eserve our opinion as to which of these methods should b^ adopted for 
completing the map. 


Degree slicctst. 
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-A. fov;* of tlicse degree slieets lia^ro already been prepared by pboto^zin-. 
cography for Burma ; but we arc not prepared to I’ecommend tbat tbeir 
publication by tbis metbod should bo continued over the rest of India, for 
wliicb we recommend tbat engraved maps only should be prepared, without 
any preliminary editiop lilco that of. the Burma maps, IFrom this view 
Xiieutcnant- Colonel Iionge and Colonel Kelly dissentj as they consider that a 
preliminary photo-zin cographed edition should he prepared, in order’ to avoid 
tlie delay in publication inevitable in engraving. 

125- Some years ago, the Department, in accordance with the recom- 
1 mendations of the Seventh International 

^ Geogx'aphical Congress of 1890, com- 

menced the preparation of maps on the scale of 1 : 1,000,000. The Congress 
hoped that all civilised Grovei'nments would co-operate in tli coproduction of a 
map of the world on this scale. Only a few sheets have been issued up to date;. 
nnd none have been completely engraved. When oommencing this map the 
poly conical projection recommended by the Congress was not adopted, but the 
Survey or- G-eneral informs us that It is desirable to revert to that projection, 
which is the one employed for the I"' standard sheets and the degree sheets. 
“We have had some hesitation in deciding whether to recommend the continu- 
ance of this map- We think that on the whole its preparation may ho sanc- 
tioned for the whole of the interior of India, where it will eventually take 
the place of the ^Provincial maps, IVIaps on the latter scale have been 
prepared for most Brovin ces, and one is in hand for the Bun j ah which should 
bo finislied- But tbese maps are now out of date, being based on the 
obsolete material of the atlas sheets, -A.fter finishing the Bunjab map, fur- 
ther work on these Brovincial maps -should be stopped, though there is no 
objection to tboir publication in tbeir present state, until they can bo replaced 
by the sheets of the ^ map. There is bub little difierenoo between tbe two 
scales 1 1 1,000,000 and 1*"=1<5 miles. The i map, which will of course be an 
engraved map, will fulfil all the objects at present served by the maps. 

Bacli sheet of the ^ map covers sixteen degree sheets. There will thus be 
provided eventually a series of maps of practically the same size on the 1" 
scale (standard), the scale (degree sheets) and the 4 scaleXIndia and adjacent 
countries), the area of each being an integral multiplQ of the preceding map* 
The Commander -in- Chief has asked for an engraved map on tlio scale 

for strategic pxirposes* Kis wishes will ho met by the publication for the 
present of the existing maps. The map will gradually become the- 

strategic map of India as materials for ita production become available from 
the revision of the 1" standard sheets. 

I2G. “Wo would express the hope tbat the above recommendations will at 

least obviate for the future some of the 

GGncTnl rcmnrV*. , . 

most prominent defects of some of the 
existing topographical maps of India, which com® in some instances down 
to the most recent dates ; such, for instance, as the anomaly that the 
lower slopes of the Himalayas, and the long rolling ridges of Upper Burma,, 
botli covered with dense forest, are represented on the X-xnch maps dated 
lOOl and 1903, of those districts, as being country of the same character as 
the bare country of the Sussex Downs. 
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Some ^onoral i*emarks mav* in conclusion, bo .made as to the maps dealt 
with in this chapter. 

The g-eneral character and the periods of orig^in of the two principal' 
topograx>liical maps oP India, the J-incli atlas sheets and the 1-inoh standard 
sheets, appear to ns plainly to indicate that the former was always intended 
to >~ho the principal topographical map of tlio country, and that the latter 
has nl ways been treated, at least until comparatively recently, ' as merely a 
subsidiaTy. The former, commenced in 1S2G, was begun at a time when the 
scale of ^--inch to a mile was, especially in the case of a large country like 
India, considered sutheient for all practical purposes : its general style and 
-clearness of dctnil, excellence of workmanship, and the cost expended in 
23agland on its preparation, as well as its genei-al uniformity throughout as 
to type, symbols, etc,, as contrasted with the variety shewn in the case of 
the 1-inch maps, all point to the same conclusion. 

The 1-inch standard sheets on the other band, dating from so recently as 
I8C6-C7, are evidently an after- thought,^ suggested by the then recent intro- 
duction of the nrocess of photo-zincography* Hy that time also, 40 years later 
than the commencoment of the J-inch atlas, ideas as to scale had developed. 
The disadvantages of the process ^adopted were ovexdooked, and the quality of 
the map was sacrificed, to the one point of raxndity of production, although 
no doubt those who first superintended its preparation lived on in the hope, 
which has certainly not been realised, that they could ultimately by 
those Dnethofls get results equal to those of copper-plate engraving, ^ The 
alterations of detail, symbols, etc., shown on the map, which were sanctioned 
by successive Surveyors -General, point to the same conolusion. They would 
not have dealt with the map in so vai’jing a fashion if it had been the 
recognised principal topographical map of India, and not merely a subsidiary 
map. _____ 

Sit I^aTquharaoji''s reasons q/^ dissent as to ffte Engraving of' the l~inc7i map. 

I^liavc, ever cince n close ins^pcction of a laige nuititcr of tlie existing stiinclard. l-incli maps 
of India, 'll cl cl the strongest possible opinion that the revised roajis on that scalo should be 
produced by engraving on coppery and I mti$t therefore differ in that respect from the other 
IMembors x>f the Gommittoe who docline to recommend that that coxwse should be adopted. 

The Euhicet is mentioned in Goloncl Graiit^s h'^port dated SIst I^ebruary 190o, paias. 20 to 
25 ; it was also discussed in Calcutta on the 25th February 1906, — see Colonel Grant^s evidenco 
of that date, paras. 20 to 50 ; and it has been, further discussed in my own ^Statement at 
Calcutta of 25rd February, paras, 63 to 67, and in that made at Simla on 10th and 19th instant, 
paras. 61 to 74 and SG to 91, so that I shall now confine myself nminlj- to summarising my 
reasons for dissenting from the recorrimendatioii of the Committee. 

1, The other Members o£ tho Committee agree that engraved maps are much the best 

maps. 

S. ^VH'tlio best 33uropoan -and AmotleaU'-topographioal maps arc engraved maps. 

3. It is admitted that thb^existing “'l-inch maps of India are so bad as to clearness of 
dermition tbsfc they ought to bo improved; and ! understand that the Committee now propose 
that engraved maps oE special districts should bo prepared. As to this proposal (1) I am 

not aware of any country which' publishes its principal topographical map by two methods, a 

superior and an inferior rnethod ; and ( 3 ) tho Surveyor-General will dad it difficult to Justify 
any action he may take in giving one particular district a map greatly superior t6 the maps of 
othesr distriots. On what principle is he to select? 

4. Tho present .maps arc hopelessly bad military maps. In mountainous country it is 

impossible on photozincographed .jnnps.to draw the contours clearly on the steepest slopes, or 

to number the contours, or to devise symbols which can be used to indicate tho olassi oa ion 
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oE roads hy- the widtli and tlnckncss of the lines, or to devise any except the coarsest symhols 
for railways and other features. It is impossible to imag-ine any BohMor admitting that tlio 
cxi«tin«* Xfidian Survey maps ' of such Tvell-known pJaees as Darjceliug and Simla are 
fit to be placed in the h mds of any officer for militarj- purposes, or that any officer 
would fiad them of the lea«t use for moving his troops over tho coxiut ry. And yet i"- is argued 
that because the surrounding c^untiy is »*'open/^ its maps are not worth engraving. It is 
impossible to fell in what districts of India military operations may not be at some lime 
neces-ary whether the nature of the conntr^’^ is open rr close/^ India is surely *o£ all 

countries that in which its soldiers should be provided with the best kind of military map for 

the whole eoxmtry. 

5. There is no guaranteej or even much definite promise^ that maps produced by the 
present photogiaphie processes can be improved in India. Colonel Grrant in Calcutta^ — see his 
Report of 51st February 1005 and hjs evidence of S4-tb — S5th Robruary, — avoided giviug 
nnyihiu"- like a definite opinion us to this point j and it is only on S3rd hi arch, after hht 
return to England, that ho commits himself to the statement that X see* no 
reason why the work in Indii, with improved training of woikmen and methods 
of Tcproduclion, shouhl not approximate in finality to English work. Even that docs not 
amoiitit to much oF a guarantee, and Colonel Grant’s hias, fl do not say it is not an 

honest 1 in fa votiv of his own speciality of the Rhotogrnphio or Process’*’ methods for 

producing maps, had been already sufficiently indicated, by the variety of his estimates of 
the cost of engraving — see my f-tatement of 10th April 1006 at Simla. 

G. The existing 1-incli map has alwa 3 ’'s vitiated the taste and education of the 
Indii^n ofiieial and other classes in. the matter of the q^nality of maps, because thc^” have 
never know'n any better ones. There was tlie ease, for example, of an engineer giving 
evidence before the Commit tee ns to the high fiualities of the present 1-inoh maps of India 
who, on being shewn an English l-itich map, made it ^ude clear that he had never even 
seen a topograph ical map of his own country. 

7. The President and one of the jMembers of the Committee have, I believe, held all 
through that the expanse of engraving the onc-ineh maps would be too great to be borne 
a country like Itidia. I do not believe that India is a poor countrj^. It is a contradiction 
in terms to that a country, wliich has a budget and an expenditure of about 80 miUlous 
nterling a year, is a poor country. Even in the case of the very poorest classes 
of any country’, fclipir comfort depends upon their wants; and I believe the very poorest 
clashes in India lead far more comfortable lives than the poorest classes in the East End of 
Eondou. 

S* The Committee proprsos that India should expend annually £150,000 or more in 
revising the existing onc-inch maps, hut declines to recommend that a further expenditure 
of from ono-lenth to one-seventh, namely’, a maximum of from about* £15,000 to £50,000 a 
year, should Jjc incurred to enable her to obtain the f-ulX value of the pcineipal expenditure. 
That is surely" a wasteful economy. 

O. It is alleged, I uuderstand, by another Member that, as the country is So open and 
as there will be so few purchasers of the maps, it will not bo worth while” to go to the 
expense of engraving them. The following is the opinion of Dr. AX. A. Stein, the traveller 
as to the quality of the existing maps of a ncighhoiirhood which is certainly as open ” ns 
a-nj* in India, and which is not likely' to provide many purchasers of the maps : On the 

onq hand, the photozincographio process is too coarse to permit of the insertion of the finer 
details sliown hy the original drawing, even where the necessary space is available. On the 
other, it apparently cannot do justico to such accurate hill-shading as would give a correct 
“ representation o£ slopes, relative heights^ &o. An illustration o£ these remarks is supplied, 
« c.ff., hy the very inadequate -svay in which the steep slopes to the south o£ the Shahkot pass 
*' and at the northern foot o£ the Landako spur in Srvat appo.ar in the copy of Trans-IVontier 
« Sheet iSTo. 35 now hcEoro me. Having had an opiwtunitjr of seeing the oriodnal plano- 
•« table sheets of the sur%-ey of this portion of Swat, as prepared with masterly skill and care 
•* l,y Captain C. H. Kohertson, R.H., during 1897-03, I can fully realise the loss to accurate 
“ cartography for which the imperfect method of reproduction is here responsible ” 
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I>r. Stem npp*iTcnt.l>' ttunlcis ihnt, %vhet> ;% t?urvey has !?oon well mailo, India should 
cv*:»n nlth 'nuh ib*> eonntry is ojh'u ami would ho tcarcc, ox|>cnd Uio ndcliiional 

’money r\vjuirk>i for her toohtniu the fuH vuKie of that fsurvey. 

It will riircly l»c J:\moui ddo if the prori-etjinpj^si nf Ihii^ Inhorious CommiLteo ebould 
end in the p^rmonenl ndojition for India of a kind of toij> ij:jfaphic.il map inferior to that 
cf nny oth*-r cemutTv* 

It otily trin'«in< thnt I ?<hc>nld hrioMy what enurj^e 1 would to carrying 

out the oiij^ravits^ t'f th*' l^iuch majv* of India, un<l \vh^»t would, iu th^' i*atlicr ycar^, l>e the 
proh;>hlo 

In my i*!n?crnrj» t* of the If'lh -Apdl ll'Oo at Simla 1 propn*ii d that i'ap 2 >erplatc ongra- 
vere •ih'-'^uTd Ik; mt'wntitno ctup?o_>ed rn t!ie wnrl:. 

Of the*-' 1 would pr.‘j>>-<r Ih^t :! cu.:riVoni»f to h^ brought fr.^m Ivnglanil ns 

Suj*^rtnf^ *uh'nt3«, ntul i^r.iivc^ rhotiTvJ ho ou\phwfd iti Ittdia, t!»c latter to l»o rx-cruitod Bpccial- 
ly f> r werk, an I traitod thither at OaUtittn c»r rh''whi*re^ the latter for j'rvforenco, ray at* 

J>ehf:at. 'Ihey wouhl make* Jitth" j for iu#* c*r tliroe Vi^ar^, oven nt Hiie-i'Ugraving, 

It w* uld lo it-oon% oniofil t** rmph^y more t;ativr<, l>*cau«e more of tbo:n ^vould not ho 
manrnlK war.t*^l for iugrmintr nvrV, and dhthar^*^^ nre in*^it>o<li jut. 

The On.lt:anrei Swraoy 1 In'* to j.rovide 10 engravorsf, or tnrire iC they could, the 

rrorl: hr* clox^c tn ITn^latid, 


M sihy and S^n-t mi;rht h^ n^Vinl £*> emjihy Iho halau-i" of 10 ongrav4*r.-, llicir 

stotV Tvl^*' to d nr* in IhiV^Tat^ 1, or TU't.r^', if they cou*d for t!ie first three or four ycar^, until 
ihrtaa'ive mgravcrix |ih^ uld I?'” tn*i’n*~d. 


T 1 ^*' out x*xit of *lu-> fro*u the ficbl part’ox w-udl ho for the firf'tlwo or three 3 'Cars limited. 
The r»^*^t rf mgrxving w"»ulJ n>l, 1 l>o.5^'Vc, cx^-*/d 0i.» folK>irjng nimimt annually, at leaft for 
tl;c fir#? year or t^xo:— 


If 3 Kyr rv-'H'-p, *•: 1 f&r rt-at, 

Tflb* xsst-'TiTj- ; jtrTjr, t-i'J ^ 3‘ r if is r *;?:l 

a-vi «3,ira <5i{t^ 


X 

3, -ICS 
i.rrs 

r.et4 


Terr XX. ... 10307 

So that £11,000 or £1^.000 nyrar wenl^l prohahty m^et the whole rxpondiiiiro. Hiirmn, 
a*? e%plA3n*^d in my »t^t;Tnent <d IVih Ajiril, is inpautime left out of nccouut in the ahove 
eriimatc- 


• J'a>t ilyj ili*- J!r|» >rl 


V^ntf Aj:ril 


I. KAnauiiAiisohr. 


so 


CHAPTER IX. 

Organisation of tlie HeprocLucing Office * 

127. A careful examination of tlie following offices; was madol^y Colonel 

Grant, wlio was specially deputed to advise 
omco9 cinminea, tlic Committee oix tlie subject of repro* 

duetion, The Central Offices at Calcutta, tl\e Madras Survey Office, 

tbe Poona Pboto-X,itbogx’apbiG Office, the Printings Pstablisbment at. the 
PurlcL College, and. fcbe Survey of India Office at Debra Dun. Colonel 
Grant’s r-eport is submitted herewith. 

128. The main x^^rpose held in view, in consideidng the organisation and 

capabilities of the various drawing and 

OlJiect of oxtiTninallon. t -* * - rr^ t t j. _ t « 

othcesj has been to doviso 
measures to ensnre the publication of the max>s as soon as possible after the 
surveys on which they are based have been completed. Zn tbo past serious 
delays have occurred in the publication of maps, to whicli we ba-ve referred 
elsewbere. 

X29, It had been nudcrslood that the chief, or at any I'ate a gi'eat and 

prex>on derating, cause of such delays 
*■ was tlie burden thrown on the xepro- 

ducing offices by the mass of extr\a- departmental work sont in by the various 
Departments of the Government of India. On our visit to the 25inc and Ditho- 
grapbic-jjrinting Department we were shown a number of and diagrams, • 

for instance, rvbich were being printed for the Public "Worlvs Department 
in the P.uilway Praneb. These included plans of carriages and their com- 
ponent parts, and illustrations for a railway report, all of wliich had jio 
connection whatever with the actual woidc of the Survey of India, and there 
were numerous other cases of similar w^ork in the correspondence of a single 
day. Among the annoxures to orir' xepoi't will be found three statements^ 
sliowing tlie outturn of the Photographic and Dithographic Office for the year 
1902-03 for work done for tlie Survey of India and for other departments^ 
and also the outturn in each case for the last 17 yeax*s. The last of these state- 
ments shows how greatly csti'a-dcpnrtmental work has increased in the past 
few years. "Wo were nt first disposed to think that all such w^oidc sliould at 
once lie removed from the head-q^uarters office. 

Put Colonel Grant’s report shows that the personnel and equipment of 
tlic Central Office are sufficient for the execution of all - tbo work required at 
present. The present demand on tlic Pbotograpliic Department is about 
2,000 negatives a year, and wo are informed that it can easily turn out twice 
that number. Similarly the Zinc and Dithograpbic printing offices can "udth 
tbo existing number of macbincs and presses attain an annual output of from 
at least 1-J million to 2 millions pulls’’ or impressions, while the present 
detnnnd is about 1,300,000 pulls; and of tbese 300,000 pulls represent regular 
topograpliical map work, 177,000 pulls extra-departmental work based on 
maps that can be more economically produced at Calcutta tban elsewhere, 
and 7G3,000 pulls cxtra^dcpartmontal work whicli could be prepared and 
printed olsowlicrc. It is, tberofore, obvious that the pressure on the repro* 
ducing offices is not at present a matter of urgent moment. 

Trom Colonel Grant’s report and tbo evidence brought before us in the 
head-qnnrlers offices, it is, however , apparent that there is considerable 

* rop5*s evidence in Section III, Part H of the Report. ~~ ^ 
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pressure, -wliicli slioxild be removed, oil the drav'in^ sections of the offices. 
Ehe requisitioning departments often donofcicnow \vhat ^vill be the easiest and 
cheapest method of reproducing their maps and plans, and do not send them to 
hhe Survey Odioe drawn in proper form. Unnecessary worh is often ashed for. 
Dr a demand is made for repvoduclion in an unsuitable or expensive manner, by 
lithograpby, for instance, instead of by photozincography- It has appax^ently 
been the custom to attempt to comply as far as possible with such demands in 
the shape in which they are made. All this throws a lax’ge amount of avoid- 
able worh on the drawing establishment, whose diC&culties are enhanced by 
the fact that the extra-departmental work is generally described as urgent, 
and can often only ho undertaken to the detriment of the real woi'k of the 
Survey- This state of affairs requires to be remedied. 


Survey work the first duty of fcho Dcpnrtmcnt. 


130. 'JVg wish in the first place to emphasise the fact that the primary duty 

of the Survey is to see that its own work 
is done, and that no extra- depart- 
mental work is allowed to interfere with that. If work is sent in which can- 
not he executed within a reasonable time, without detriment to Survey work 
proper, the Surveyoi’- General should return it at once to the requisitioning 
office. If he can do so without much trouble, he might suggest to the 
Department concerned another reproduction office to which the work might 
be sent- 


131. In the next place we agi’ee with Colonel Gi'ant that all Departments 

Drawing o£ extra -departmental work not a Survey should he rOqUired tO Send in all TTOrlC 

drawn in a style suited for reproduc- 
tion by photography, or such other method as may best meet the I'equii'ements 
of the case. It should be a stTze giid before any exti'a- departmental work 

is undertaken by the Survey, that no di^awing work is thrown on its establish- 
ment- It is on all accounts desirable in the interests of economy that the 
expensive plant, skilled labour and superiox' supervision reqxxired fox' i*epro- 
duction by photography, which are alx'eady 'provided in the Survey Offices, 
should he utilised to their full capacity, but draftsmen can be practically 
found or trained anywhei'e, and each Department can j>i'ovide itself with a 
sufficient drawing staff at no great expense. 


SuflScieticy of existing ropradneing' o/Eces, 


132. Provided that these conditions are fulfilled, we consider that there is 

no immediate necessity for diverting any 
large quantity of the extx'a-dopartmental 
woi'k to othex' offices- Put in view of the I'ecent iai'ge growth of this class 
of work, arrangements might be mnde to commence the diversion, which 
will eventually he necessary, by gradually ti'ansf erring the heavy work 
required by the Public Works Department to Purki. 


In a few years’ time, xvhen the new topographical i^rogranxme is in full 
working order, and the maps drawn by the fifteen Pield Parties come in for 
reproduction, aireduction in the amount of extra-departhiental work undex'fcaken 
at Calcutta maybe necessary. ‘We draw attention to Colonel Grant’s conclu- 
sion that there is ample plant at Poona and Dxu-'ki fox' the execution of ail 
such work that is likely to be required. The Madras Survey Office already 
does all the work of that Presidency, but there is little room for expansion in 
its present buildings, and with its existing plant it cannot xindertake moi’e 
work, - • 
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i33. 'W'o laave clso^vl\ere rccommeTided tliat tlxo liocal GoveriiTneiits eliould 

be eutirely i*csponsible for rer'entio or 
Kcjirodnction of ca^ia^tTfii maps. cadastral svii'veys. 'It follows that tllDy 

bIiouUI also txrLclei^tal^e tlio preparation and production of their own cadastral 
maps. In almost all the Provinces this system al ready prac tin ally obtains ; 
the only cadastral maps at present being^ regularly roproduood at the Central 
Office arc those of Purma. In A.ssain and Pnrma the 'V^anclyhe process is 
already xisorh and there is no reason, why this simple method, whicli is 
thororighly sufficient for the production of cadastral plans, should not be 
introduced in those Pro-vinees that have at present no ropi:oclncing plant or 
cstahiishinent- The Bengal Bra wing Office is organised on a good basis, and 
carries out all this class of work under the Superintendent, Provincial Surveys. 
In liangoon there is a small establishment attached to the Government Press 
wliicU reproduces certain administrative maps for the Burma Goveiminent. 
It is very advisable that the system should he extended* and that the Bocal 
Govcx’nments should become self-supporting in this respect. 


riiatog-mviire Scciton, 


X31. TV'e support Colonel Grant *s recommend<ati on that the Better Press 

Printing section should be reduced by 
Letter Friivtinsr socfcio«. tmn s fciTi ng the planting of forms to the 

Centivil Government Press. This would liave the advantages' of decreasing tlie 
pressure on the limited accommodation available, and of lessening the amount 
of supervision at present diverted from the work of map printing 

X35- The removal of the Photogravure section to the Central Press suggest- 
ed hy Colonel Grant is a measure that 
we do not at resent support. TV^e consi- 
dor* that the staff and xilaiit employed in this section, on work of wliich the 
SirrY-ey of India is justly proud, should be kept in reserve to meet the possible 
requiremetds for the rtqiroduction of hill p>lates by plioto-etohiug, should it 
eventually he decided to introduce that system, 

X3G. In chapter* A^III we liarve given our x'pasons for proposing tliat the 

task of continuing to correct the existing 

lor nn plmvt. t a i i. 

^ .A,tias sheets and Provincial maps 

should he stopped, and that the Bngi'aving department's energies should he 
concentrated on engraving tho new Degree sheets and the map of India. 
‘Wlien tlieso new engraved plates oomo into use, the jiresent jiractice of print- 
ing direst from tlie engraved plate should lie given uj)* TV^c consider that 
Oovornment should at once take stops to provide an el ecti'o- typing for 

tlio preparation of matrices and duplicates to print from. The cost, as estimated 
by Colonel Gx’ant, is only ^2,500 (Its. 37,500) a triQlng sxxm comx^'ired xvith 
the importance of preserving undamaged and intact jilutes prepared by the 
costly pi*ocess of engraving. 

X37. draw attention to Colonel tXrant’s remarks regarding the necessity 
^ . , . . , , for improved arrangements for storing 

4:r tlie original manuscript documents — 

xnaiis, plans and records of observation and calculations. It is advisable that 
separate fire-proof accommodation should he provided for storing those valu- 
able documents. 

iSS. In the Photograpbio and Ivitbogirapbic ofTioes Colonel Grant observed 

^ want of cleanliness and order, and a 
failure to use labour properly, and as- 
cribed the somewhat inferior reproduction work carried out at Calcutta to the 
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iiso of un unsuitnblo -process of liolioyJnoogropliy \ritli in rei’joi' material. Our 
visits to the offices confirm tho impression that the management lias not at- 
taiiicfl the degree of firmness and ctlicioncy that is desirable for the systematic 
production of the best results. * 

In regal’d to tlie snperWsion wo have, in our proposals for tho organisation 
of the Survey of India, reco min ended that an assistant slioald bo appointed to 
tho ofnci'V in charge of the Plxotographic and .uithograpiiic Ofiice. Wn attach 
considortihle impor:ancc to this proposal. It is in the first piaco ixccessary that 
tlicre should ho ^onic one in training to succeed eventually the officer at ]>resent 
in cliarge of this very specialised work. In the next place tli ere will piobably 
he some increa^ciu the work of flio oflico wbon the n u'w topogra]>bicnl maps 
come in for refiroduct ion, and gootl nitinagomont will be essentia I to the success^ 
of Ibe progi'ninmc. 31 ut at tlic same ticno we doubt whether there will be full 
work for two oHicGis in this branch, though tfierc will bo more than ono can 
overtake. AVe would tfiercfore attach the l^^athcmatical i nstrument Office and 
Srlanufacf oi y to tfieir duties. "Jdiis will harmonise with our plan of making the 
Deptify Survcyor-GrcuieiMl and his Assir^tant I'esponsible foi' tfsc entire working 
under tho Survex'ot^Genoral of tfio head- quarters otrice, a duty which they 
could not undertake snt isfactoi’ily in arldition to the I'outine involved in the 
Tuanngement of the ^lathcmafcical Instrument Oflicc- 

120. As to the subordinate staff wc onfiroly agree with Colonel Grant in 

PaXorrisn.teM^n* inUcri.rio^-mrUcnna thinking that an eflort should be made to 

graphic uihcr^. ^voi'k ^vitli fcwci' but bettcv men. .tVs in 

tlic case of the draftsmen and engravers, tbo Surveyor General should hare 
greater freedom Ifian lie has in tbo matter of payment by results. An attempt 
should be mndo to introrl HOC piece- work in tlie publishing ofTieo^, and tbc horn's 
of labour, which are at present from 10 A. :Rr. to t :p. 2 ^r. should be increased as 
far as mere printing work is concerned. There is no reason why the pv Intel's 
in the Pliotograpliic and Lrithogapliic Oflico should not work under similar rules 
and cotiditions as tho xu inters in a Government printing press- AVhen bringing 
in longer iic>urs of labour and piece-work, tlie ofliccr in charge sliould have also 
power to pay for extra woi'k done in overtirao. In fact great ci' elasticity is 
required to Icecp work iq^ to date and to meet suxldon emergencies without 
entire dislocation of current work. 

Tliese remarks as to piece-work and overlimo do not apply to the fore- 
men. As Colonel Grant suggests the number of these men should be gradually 
reduced, steps lieing taken to improve the position and pay of those rotaiuod* 
and of a very few superior men who should at onco be recruited fi'om England 
or tbo Continent. Tho poorly paid native workmen no doubt require more 
Kupcrvjsion tban the more intelligent and bettor educated men omxdoyed on 
similar w'ork at homo. Hut wo aro inclined to tbink that tbo number of 
foremen on small salaries is excessive, and that the quality and qrrantity of 
the outtura wonld be moro satisfactory under a smaller number of hard-work- 
ing supcrintondonls on substantial salaries. 

IdO. There arc several points of detail in Colonel Grant’s report, in which he 

has suggested iinprovomonts in methods 
’ 'and pi'ocessos of photography and hclio- 

zincogx'aphy, tho ^storing of negatives, zinc-plates and stones, and tho 
provision -of. sundry fitments in tho ofBocs. These need not be recapitulated 



hcvG, as Colonel Grant’s report is a-railable for referonco Toy tlio Stirroyor- 
General and liis assistants. One matter, however, to wliicU we would 
direct the attention of Government is the necessity for ntilixin" tlie Lest 
obtainable quality ot drawing and printing paper. It is poor economy to 
deti'act from the finish of the inups on which the rrorlv of tlie Survey is 
depicted by using inferior’ or -unsuitable paper. ’The existing arrangements 
under which paj>er is obtained tlironglt the Indian Stores Department do not 
appear to be satisfaetory. The Suxweyor-General should bo given more 
freedom in this matter and should be encouraged to use the very host quality 
of paper, irrespective of txdiling variations in cost. 'When obtained, aivange* 
ments sliould be made, as far as practicable, for seasoning the paper before 


use. 

small section of the Drawing OfOoe, consisting of a I'etired Provin- 
^ , * - . * 1 oial officer and XO draftsmen, has of 

rublleatioa of insps from ofjsolcts? inatcraal to oe 

stopped. I’ecent years been employed in drawing 

from old mateidal standard sheets of Dongal and Assam, which have never yet 
been published, hioaxdy all the material is quite obsolete, and our examination 
of the maps sTiowod the resxxlts to he most unsatisfactory. Now that sys- 
tematic revision is likely to be undertaken, we consider that all work of this 
natui’e should at once be put a stop to. The draf tsmen will be required to assist 
in the work of tiie general revision, in the coxxrse of ,wliich ti*acts, for which maps 
in standai'd foi’m have not been published, will be provided with up-to-date 
maps in their px’opei’ turn. The interniediatc issue of maps hased on out-of- 
date mateiial is unnecessary and undesirable in view of the demands which 
will be made on the strength of the Drawing establishment. 

X4i2. Tlie issue of maps to the public and to the officers of Govemment, 

who require to use them, is dealt with 
in a separate bx’anclx of the Surveyor^ 

General’s office, the ]!SXap Uccord and Issue Office, but the subject may 

conveniently be mentioned hci*o. Xh'om the evidence we liavc x^eceived, it 
appeal's tliat little or no difficulty is experienced iix obtaining maps, px'ovided 
they ai*e not out of print, but tbere is often considerable difficulty in dis- 
covering 'tvhat maps exist. The only remedy for this is tbo provision of 
up-to-date catalogues and index xuaps. Steps have lately been taken to 
publish revised catalogues, such as those of the general maps of India and 
of Den gal, but some of the existing provincial catalogues are nearly 20 years 
old, and are px’aclically useless. The publication of no^v maps is notified in 
the various oOioial Gazettes, but tliis is not sufficient to bring their issue to 
the notice eithci' of the public or even of officials. Dovised editions of all the 
catalogues should be provided ns soon as possible, and at certain stated 
intciwals addenda should T>c pitbllshcd. 'These catalogues should be widely 
distributed. 


ArTTjngCTiicnts for tlio issue of rnapf. 


Officers of Government and others should be encoui’agcd to apply for maps 
conncctod -(vitlx tUeir work or tlieir cliarges. We do not recoramend any 
cxteiisivo free issue o£ mnps, wbich would only tend, to lessen tlieir value in 
tlio eyes of tlie recipients, and we lliink that ordinarily tlie Local .Goveiiiment 
or tlic 'Department, for tlie officers of wliieli the maps are required, sliould be 
debited with their cost. 


Tbc main principle to be followed is tbe liberal issue of index maps and 
cnlalogucs and tbe supply of copies of aU standard and degree sheets pub- 
lisbcd to the Local Goveimments concerned and to the Quarter ilaster General, 
for distribution to subordinate officers, or for orders as to the number of copies 

'Tonnirerl. ^ 



CHAPTER X. 

Estimate of tlio esponditai'o reqnired for tlie revision. 


r rr tint* nary - 


The Ol'clers constituting tlio Coxnmittco directed that the report should 

include nil estimate oC the additional 
ox^iendituro required to give cfTcct to 
our proxKi^als- Such nn oslinmto can ho given only an general terms, as tvo 
have refrained fron\ dealing u’ith any details that seem to \ts more suitable 
for settlement by the Govern in out of India on the recommendation of the 
Survey or- General. The main item of expenditure is tho cost of the survey 
parties, ndiich, if our x^roposals arc sanctioned, nail he increased both in 
xinralicr and in slrongtli, and wo have estimated the cxiienditurc on this 
account at Its. I,u0,000 a year for each of tho 1C parlies employed^ or 
SXs* 22,50^000 in alL T)ie cost of rcj^^^ducing tlio inax^s in four colours by 
holio7:incogra}>hy, based onostimalos furnished by Colonel Grant, but modified 
owing to our proposal that tho sire of the exist iug standard sliects should 
ho linlved, is x>lacod at Its. 'I,o0,50l> for the whole of the standard sheets, tho 
annual expenditure^ thus amounting to the comparati%*oly insiguificant sum 
of Its. 17,220. l^urthcr expondituro will he necessary in the engraving 
ofllcc to allow of the cngra\"ing of the llegrcc sheets and eventually of sheets on 
the scale, and the increases p»oxiosed in tho cngr.vving stall and in the 

trigonometrical branch have also to bo taken account of. IVo deal with 
these below in nttcniX’lbig to estimate the increase in the Survey budget that 
will bo necessary. 

I'll. Owing to tljD veiy confusing and complicated manner in which that 

budget is imi^ossiblc to 

1 ?:Tnrt. deal With this qucstiotL without going 

into some detail- An analysis of the budget for n number of years back will 
be found in our Secretary’s note forwarded along witli tho rojiort, from which 
the following figures arc taken. 

The average allot ments made by the Government of India for survey work 
in all if s difTcrent liranclies during the last fiiro years are as follows : — 

Gross cstimnlc5, avomge for 
1900-01 to 1004^-0.5. 

Jle. 


Controlling nnd ^rlministrativc f^laff 
jr*'ad'Gnrirlcre Oflicc ... ••• 

Survey Partie?, Scientifio ... 

„ ,, Toj>ogmpliical 

,7 ,, TravciYO 

j, ,, Special Sn rvc»3'» (iowaF, ole.) 

,, „ l^IiFccllrtnooufJ and goncml 

{ Hcvcnec 

T’orcst ... 


Total 


1,7*X,SD0 
5,95,G70 
2,55,700 
0,14,54G 
1,5S,S0S 
48,000 
79,220 
8,55,4 OG 
1,50,25 1 

52,18,720 


• Of the 7.<XK> ITSO will be Tcadj for rcpfrwIuctHn ta each of tLe SS year* of tho proj^rnminc, aud CAch thcct 
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Deductions amounting to nearly lialf tins sum are, liowover, made T3y 
transfer of expenditure from tbe Survey" of India budget, to other beads 
in tbo accounts, or by recovery from Px'ovincial Governments, other dex^art- 
meats or local bodies for whom the worb is executed. These are : — 


Deductions JroTn Survey of India accounts^ 


Avorngfo for 1000-01 
to 1004-05. 


Hs. 


( nnrnm 
Uonmil 


2,51,302 

Hoeovered for rovonno ^ Uon^l _ ... 

parties in Prorancea 

Totul Ucvcnno 8,35,100 

» c yjoTnl)!!''?' 74,l'4d 

For foro=t parties in *i Madras ... S2,03C 

Total Forest 1,56,231 

j'VtUiB of corrcapondenco ond dratving- ofHco 55, r& 

Cost of cadastral maps ... 45,73 

Extra-dopartmcntal mapping ... •>' 

Fxtra-clopartmontia rrorlc ... •- 4»55 

•nstraments and maps for other dopartoiciits 2,02,21 


GKAIt'l> Totat. 


... is.at.oio 


Revenue, Cadastral aud Forest worlc, 
ebargod to bocal Gov’crnments 
(detail in margin). 

Speci.al* surveys ... ... 

Recovery from iNfarine Department 
for tidal work. 

luEtnimerits supplied to revenue 
parties- 

Frontier worlc for tlie Fort^ign De- 
partment, 

Frob able sa v in gs (ded u ct ed by 

Finance Department). 

Total 


13 , 6^010 

48^310 

1,300 

37 , 40 G 

0,000 

23,000 

14,79,920 


The net average amount charged during the last fire years iu the Imperial 
budget for the Survey of India has therefore been Ds. IV^SS^SOO, 

Our proposals contemplate tbe diversion of the present forest survey pax'fcies 
to ordinai'y topograjihical work. Since the creation of the post of Supex*- 
intendent, Forest Surveys, an annual expenditux^e of about IJ- laklis has 
been allotted for forest surveys and charged in the Imperial budget against 
topographical surveys, but in addition to this a further avei'ago annual sum of 
11s. 1,56,230 has been charged to tbe Governments of Madras and Bombay imder 
the orders quoted in pai'agi’aph G7 above. This sum, if our recomaiendatiott 
that forest areas should be surveyed in the ordinary course of the topo- 
graphical prograrnmo be accepted, will be available for topogx'apliical work, 
though the charge will he transfei'X’ed fi^oxn the x>rovincial to the imperial Imad 
of accounts. To furthex' simplify the budget wo recommend* that the sums 
now cliarged to [Revenue for a shai'c of the controlling staff and the corre- 


IXs. 

X*rcs''tJt net Fsltruato ... 17,38,500 

A<J{3ifioiial enra-cy cJjarges 1.50,230 

oC Iiead-cju itVis ... 52, S70 

3-lOths of corrcsjiontlencd anti 55,790 

(Irawin^. 

£0,03,200 


T‘15- The aveingo annual cost of 

capenuit-ard r^Qxiirc-d for tof oprmpXiicnl 

prccTTTvtn me, 

Us. 

Topc^rnnlilcal pnrtics ... 7,05,6 J3 

C ... 1,84, 0C*3 

I'crcst do. ^ 

CrrvTjnclal ... 1,56,23 1 

TxnTrTso do. ... ... 1.55,508 

X2,20.CSS 


spondence and drawing office, should be 
finally debited under tbe head Survey 
of India.*’ Tbo total average net grant 
for surveys exclusive of cadastral surveys 
is therefore Rs. 20,03^290 as detailed in 
the margin. 

topographical, traverse and forest parties 
included in this amount is Rs. I2^29:,ii88. 
The total annual cost of the tox>ograpbic- 
al parties requbed to carry out the re- 
vision of the maps of India under our 
proposals is Rs. 22,60,000 and the increase 
to be provided for on tliis account is there- 


. , Rs. 10,20,4 12. The colour printing of 

tV.e> nc^v T.^l»07.incographcd standard sl.ccfs ^vjll cost an additional Rs. 17,200 


' r^ra-rapJi 15 4. 



poranmim, mailing n total increase in expcaidituro ol Us. 10,37,000. To tliis 
lias to be added tbo increased annual chargee £or ofTicors not included in the 
estimate of cost of survey i>aidic3 and for tbo engraving of tbo Degree shoots. 

14G. The additional ofllccrs proj>osod by us, apart from tlioso employed in 
ctsuuif-iirf toros^rai^wcni parlics wlio aro providcd for iu tho 

estimate of cost of tho jiaidies, arc a Super- 
intendent of l?ronticr Surveys, nn Inspecting Oflicor, two additional assistants 
in the Trigonometrical Dranch, and two assistants at TTead-qiiarters. 'We have 
Tcfraincd from inahing any rcconmiondution as to the exact i^ate of salary to 
be given to t!iom, but assuming that the Sxipcrintondont, frontier Surreys, is 
given tho same pay ns tho Superintendent, Trigonometrical Surveys, that tho 
Xnspeoiing Ofiicer receives llio same pay as the Assistant Surro^'or-Gencral 
in charge of tlio Surrey or-Genemrs oflice, who is rci>]accd b 3 ' a jixnior oITicor, 
and that tho four additional nssisfnnts rccoivo llio pay of tho highest grade 
of Assistant Superintendents, including allowances, rrr., Its. SCO each, we 
have the fallowing additionnl expenditure against which may be set oft tho 
pay of the Supcriiitcmlcnt, ITorcst Survey’s: — 




n». 




jv:t tncntCTti. 

per ntin'am. 

Superi&tx^ndcnt. Krontitr Survey's 

I,S00 

21,000 

OfBcrr, rtjhs'lstiitril 

for 

A55j«5tnnt 


8 t»rv‘ oyer- General 

... 

... 

1^0 charge. 

Totxr Af ... 

... 

... (ooob) SOD 

as,4oo 


Siirvcvfi ... 3, !00 

1C,S00 

ndtlitionnl ca|v r.dilLxiro 

.. . 

... •*• 

43,200 

for tTT:4VclUn;C hllow^tico. 

Ic>cnl 

nllowatic-r^. 


excltatjgo e?rff £'r^r»f:;at/on, S:<\ 


... 

20,SO0 



Total 

70,000 


147* Colonel Grant's report shews that the Piiolographic and Dif hographic 

ofTieo, which ni present costs about 
^ ^ 1,07,000, can cope with all tho repro- 

duction work it is likely to receive for some \^curs to come, and can meet an 
increase in its work hy diverting to other Government establishments i^art of 
the cxlra-dopnrlmcnfal work it now executes* It is impossible to state \vbat 
Iho cfTcct of our recommendations ns to the ovcniunl introduction of piece-work 
will he, ‘ but to allow for improvements and for increased supervision in ibis 
oOlcc, we assume iliat the oxiicnditurc niaj’ rise as high as Its. 1,50,000 a year. 


The Dngraving ofiTicc, costing Tls. 07,500, will require siren glhcning to 
enable it to cngra'vo tho Degree sheets, hut tho incronsc nill be in tho actual 
engravers not iti the more expensive foremen. think that an additional 

grant of Its, 50,000 should sufTicjcutl^^ provide for llio extra staff required. 


1J8. So far wo have dealt wdth annually recurring cliargcs. Provision 

should also ho made bv tho Gorernmonfc 
^^on-Trcxarrinp: Certain Small items of iinmediato 

expenditure, such ns iho purchaso of elccti^o- typing jilant and new" lenses, tho 
roxdaei ng of \vom out 2iinc-x>lalcs and so forth, but sucli expenditure must bo 
treated separately, ns must tho cost of the removal of tho engraving oflico to 
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X>elira ol* else\riiei*e/ should that eventually he found necessary. 

14:9. The x’esults of owv estimates can he stated very simjily— — 

Filial result o£ tho proposal*. 


\Sro take tlie present cost of the India to bo (^vide para- 
graph HI) ... ... ... ... a0,Q3,300 

The additional cost l>y our schoncto will bo— 

^ for topographical revision ,,, ... ... I0j20,400 

fox producing heliozincographcd. maps in colour ... ,17,300 

for additions to the statf of ofHcers ... ... 70,000 

for the repradxicing oflico establishments ... ... G3>000 

The total allotment fox' the Sui^vey shoxild therefore he ... Sl,7I,O00 

This sum of 31^ lalvlis per annum is not appreeiahly in excess of the limit of 
£^200,000 sterling, to -which, as wo have several times pointed out, the Survey 
budget was limited in 1S75 at a period of great financial pressuxn. AV^hon it is 
considered that that amount was fixed when the frontiers of the counti'y wero 
much more limited than at preseiht, and when there were no expensive surveys 
on the present scale in Uurma and DBaluchistan, we thinh that the proposed out^ 
lay cannot ho regarded as excessive ; and while we feel that the data we have 
to rely on are in many respects insufficient, we have made oux' estimates on 
so liberal a scale that we feel some confidence, that if the Survey Depart nicnt 
is alloxved to follow out its programme without interruption, and *with no 
additional worh thrown on it, our estimates will not ho exceeded. 


150. Txx conclxxding this part of our report we would draw attention to the 

fact that a large part of the pror>osed 

JGjciicntli turo on sorrcya in Xatlv'G States. . , t* . 

expenditure xs on account of surveys m 
Native States. Theii' area is approximately 594i,4i00 square miles out of 
the total area of 1,830,000 squai'e miles, and neaxdy 270,000 square miles 
of this ai-ea requires a now sui'vey. Tahing the general rate of Es, SlJ 
pei" square mile for the production of revised maps of the Native States, 
the total cost w ill bo Es, 1,85,75,000, or Es. 7,4i3,000 per annum for the 
25 years of the proposed revision, while according to the louder estimate 
made l^y cost rates and given in chapter VI of the report, it amounts to 
Es. 1,46,70,000 OX' Es. 5,SG,S00 per annum. It is a mafctor for consideration 
hoxv far Native States should he called on to oontx'ibute to this expenditure. 
Our enquiries, which could not however hind the States in any way, indicate 
that the mox'o advanced States will not object to meeting at least a pax't of the 
expen. dit me, and some of them have in the past, as in the case of Mysore, 
contributed the whole cost. In other cases objection has been taken to bear'-* 
ing any part of the expense, hut it would seem to ho I'easonablo that' 
some contribution should be made to a great imperial work, such as is in con- 
templation. 
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CEAPTER. XL 
Miscellaneous. 


DlfficaUy in co»t oC eurrty nrorV. 


151. Wo linvo been much impressed in tbo oourso oC our enquiries by tbo 

(lifTionKy oi obtnijiing a con rn to and defi- 
nite information on many points on xvhicli 
desired it in connection the Survey. This has been specially tlio case 

in dealing with cost -rates of sx^rvey, and ^vc have been obliged to ranbo our 
estimates witli considerable difildcueo, Ijccauso of the dilTiculty of ascertaining 
the actual cost*rates of ^vorlc done in the pa*:^^. Suoli rales are given in 
tbo sfntcinent^ attacljcd to Tnoulonant'Colonol X^ongo's memorandum on 
reorganisation, Imt the variety of tlie avorlc is sucb, that it is difficult 
to arrive at any decision as to the rates actually applicable to surveys 
on a particular scale. For much of t!ic difficulty uc have experienced, 
the miscellaneous character of the ^vork done in the past is no doubt res- 
ponsible : and ave anticipate lliai if a do finite programme is approved by 
Government, mucdi of tbo conhision that at present cxisfs will disappear, and 
arrangements will bo made to sysfcinatisc the operations throughout, and to 
present the results in a form more inhdligi]>lc to the controlling authorities. 
These armngemcnis itivolvc many points of detail with which the Surveyor- 
General ho left to deal as they arise ; but there is one matter of primary 

importance that %vc wish specially to refer to. 

X52. The annual estimates of the I’lepartnicnt, ns at present prepared for 
cf rf irS , inVrt. Go vornmcnt, form an extremely com- 

plicated document. They deal with a 
mass of iignrcs in wtiich pxx>cnditurc on many classes of survey is included. 
The details are then matupulatcd by a complicated process of deductions and 
adjustment*^, some portions of the cxiienditnro nvo transferred to the Imperial 
accottnt Tinder other beads of the annvial c'-tiniafcs ; other portions arc charged 
in the accounts of Provincial Governments, In some eases anticiiiatcd 
receipts are deducted before the final charge is onteved in the estimates. 

153. We aro not sxifiicicntly acquainted with the procecUiro followed in 
for W.r tlmwhlg lip HlC CSf iinafCS of tllO GoVOm- 

» ment of India, to /col justified in making 

definite recommendations on so technical a matfer as the manner in which 
the budget of the Department can best l )0 presented, so as to meet the jnirposcs 
of tbo Pinaiicial Dcxiartmont. But we aro strongly of opinion that better 
arrangements for financial control aro necessary than at present exist, and 
that the first step required iU tliis direction is the presentation of the esti- 
mates in a more intclligihlo form. Timt the Surveyor-General himself 
finds it dirficult to maintain the necessary control would appear from the fact 
that, according to the best examination wo can make of estimates and actuals, 
the expenditure during the five years 1808-90 to 1002-03 was on an average 
below' iho buciget allotment of the year by over a lakh of rupees. It is not 
satisfactory that lapses of grants to this extent sbonld bo possible. 

1C4-. TJio form of tlio budget can, we 
think, be improved in two directions 
(1) by simplifying, and as far as possible, doing away wuth ilio adjust- 
ments and deduotions to wliieh reference has been made ; 

• 7VcfV pfigc 122. 


Siiny>ViGc*;.Uon of Ujc hu’lgct. 
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(2) by showing clearly- and under separate heads tlie estimates for each 
difTerent section of tlie worlc of the Department. present, for 

example, in order to ascertain the estimates for tr’igonometrical 
and scientific surveys, it is necessary to look in one part of the 
budget for the pay of the Superintendent, in another for the 
charges of his ofBco, and in a third for the cost of the parties 
employed on tt igonometrical and scientific work, 

Xhe deductions and adjustments made in the estimates may havo some 
connection with the orders regarding tlie charges to be taken against the 
grant (20 lakhs) to which the Depart naent was limited in Dord ISfortlib rook’s 
time, but that limit, as we have shown, is now obsolete, and we can discover 
no reason for the continuance of the existing complications. 

TVefail, for example, to see why ^^ths of the charges of the conti'ol ling staff 
and of the correspondence and drawing offices shorild bo deducted fx’om the 
Survey budget and transferred to the head Dand fte venue — Suiwey — also 
an Imperial head of account. If the amount is an Imperial charge at all, the 
most convenient place to charge it off finally ax>pears to be the budget of the 
Survey Department. There are many minor adjustments and details in the 
estimates, the correct arrangement of which would roq^uiro to he settled by a 
trained officer of the j4.ccounts Department, more especially as regards the 
manner in ndiich the charges of the Mlathomatical Instrument Office are dealt 
with. "Wc think it would be very advisable to show the accounts of that 
office entirely outside the Survey budget. It is not maintained for the Survey 
Dep ax* tment alone, and there appears to be no reason why it should not deal 
with the Survey in the same way as it does with other- Departments, charging 
the Department the cost of all instruments supplied, or repairs effected, and 
.making an allowance on instruments returned to store. 


155. To give effect to our suggestions the Survey [Estimates, as contained 
„ * .r 1 1 '' Detailed A.ccount ISTo. 26-A., Survey 

SoiTfrcstiang for f no B-T-ranircmoiit of tlie Ijuag-ct. ^ 

r of India in Volume I of the Oivil 

[Estimates, would be arranged under some such heads as the following : — 


JELGO^cl^g^tiarters of ID epar Intents 

CoT^trolHugr txnd A<^ra.iT^istTat{ve Staff ... 

(Omit Supermtendonts of Trigonoraetri cal Surveys, and of [Frontier 
Surveys). 


JBIectcl^q^tcarte^^s Ojffices, 


Correspondence and Dra%virig*.* 
yiaotogxapliic and Xdtliographic 
DEngraving 


Total Head-quarters OfRcei 
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OOrigouomcivical Surveys* 

AdmixiistratiT’O StafE 
Trig‘on<^mot rical Oflico, X>clira Dun 
Siirvej’^ rite s (a) 

1^0. lb) 

etc., etc. 


Total Trigonoxnclrical Surveys 


Topographical Surveys {pther than J^roniic'i^^ 

Administrative Staff .** 

Survey Parties (c^ ... ••• 

... ... ... 

Uo, {e) •«. 

etc., etc. ... 


Total TopograpKical Surveys 


frontier Surveys, 


AdTuinistrativo StafE 
Frontier Dmwing^ Offiac 
Survov Tortios 

No. 

ISTo. {/ 5 ) 
etc., etc. 


Total Frontier Surveys 


(Forest Surveys to Ic similarly dealt with, i£ charg-od to India, If existing arrangements 
continue, it ■would ho nocesrary to deduct T^tbs of tlie charge, and chow it in the Forest Fsti* 
mates.) 

Aliecellnneons ... ... ... ... ... ... 

Total Survey of India 

1^0 provision is made in,tliesG beads for cadastral surveys, as all such 
c charges aro finally and rightly shown nndor a different head in the estimates. 
If it is necessary to add them in the Survey of India estimates merely to 
. deduct them again, wo would suggest that they might ho shown in italics at 

,t-he end of the Survey estimates proper. 

\ 

"We think that a re-arraugoment of the estimates on some such lines as 
are proposed ahove would render them much more intelligible, to the great 
benefit of all concerned, and wo hope that it may be possible for the authori- 
ties dealing with the accounts to give effect to our proposals. 
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1 . 56 * We liave been asked to report ^lietlier any standards of work hare 

been taxed and wlietbor it is possible to fix 

Sttitidaxas of vrork, . t 

Ibem, varying as they moist uo m differ- 
ent kinds of country, and wbetber there is any systematic method of com- 
paring the outturn and quality of ovork and the cost of different parties. 
On the first point have received replies from all officers in charge of 
iiarties, from which it would aiipear that the adoption of such a standard is 
generally considered impracticable in topograpbical work, owing to tbo 
varying degrees of difficulty of the work. A. standard fixed in area appears 
to be generally regarded as likely to mislead ; some officers have told ns that 
they prefer to judge the outturn of their surveyors’ work by the number of 
plane-table fixings rather than by area; others combine those two standards. 
In cadastral parties there are definite standards of work, and the surveyors arc 
paid strictly according to their outtuim. It appears to be the case also that 
though no regular system is followed in topograpbical parties, still tlio officer 
in charge forms a mental standard of the ontturn w^hich his surveyors should 
work up to in different classes of ground, and on this, amongst other matters, 
he bases his recommendations as to tlieir pay. 

think that an endeavour should he made to introduce a move systematic 
method of appraising the Avork of each surveyor'. Appended to Six* John J?arqu- 
Iiarson’s statement in I?art 11 f Section II) of the Heport will he found specimens 
of the progi'ess retuxms submitted to the Ordnance Survey in England, from 
one of AA'hicli it will bo^seen that the cost of surveying each aoi’e is returned, as 
well as the cost ‘‘ reduced to medium/’ Thorxgh this return refer.s to cadastral 
work, wo tliink that the same principle might be extended to tlio work of 
topographical parties. A square mile of w ork completed by oiie surveyor 
may be equivalent to two square ixiiles ^lone by another, owing to thti greater 
difficulty of the country ; but ttg cannot think it impossible to allow for such 
dilTci'ences, and wo consider that in each pax'ty an endeavour should bo made to 
estimate the avoi’agc cost or the average time requii-ed to survey a square 
mile of medium counfi'y, and to a^xj^iaise the woi'k of each surveyor accord- 
ingly, Tbe standai’ds would vary from party to party, and w'ould themselves 
afford a moans of comparing the cost of w^ork in different pax'fcies, as tbe 
Surveyox'-General, fi'om iiis geuci'al knowledge of the country in which each 
party was working, would be able to judge whetlier aoiy difference in the 
standax'ds Avas sufficiently accounted for by diffcrencos in the conditions of 
work- IVe fully agree with the remaiks made by Sir Jolin Earquharson on 
this subject. 


IGT* Anothci* point to which wo attach importance is the lay in o* down 

to -bo proanced tho Survov ct ludio. clofinitoly of Ibo niaps for tho production 

of which the Survey Department is to be 
x'esponsiblo. It is a rhtvttor wo think for tho decision of Government whether 


any ixarticulat* class of map is required, aiid it sliould not ho left to fhe Ddpai^fc- 
inent itself, and still Idssto other branches of the administration to decide bn 


the prepamtion of some particular class Of hiap on the ground -that it will 
meet some public convenience. Wg have no donht that all the maps pro* 
dvxced are of great use, especially in a country whore there is no private eii tor- 
prise in map -making* but unless some check is applied, tho enoi'gy df tbo 
Department is liable to be diverted from its most urgent work — work wliicb 
"^ill iri futnro give it full employment. 
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Owning to tlie number of general naaps wMcb the Survey lias in stools,, and 
wbioli aro engraved or on stone, wo find it difficult to make definite rccom.' 
mendations. Wlien a map bas already been prepared either on copper or on 
stone, lye do not suggest its discontinuance, but we tMnk that no further work 
should ho undertaken in keeping such maps up to date except under the 
special orders of Grovernment. 

"W'enssume also that tho Government or the military authorities will give 
special orders as to any trans -frontier or confidential maps that they may 
require. 

Tlie maps that should, we think, he regarded as the primary duty of tho 
Department to publish and to issue fresh editions of, as fresh surveys are 
made, are the following 

Standard sheets — 

(1) On the 2'^ scale, if surveys are made on that scale and publication 

on that scale is required in the public service. 

(2) On the X" scale in ordinary course. 

(3) On the scale with village houndaines added, if the necessary 

material on that scale is supplied by the Docal Government con- 
cerned. 

jRedttciions from the standard sheets — 

(4i) On the scale — Degree sheets for the whole of India (engraved)* 

(6) On the scale — Skeleton district maps ^engraved). 

(6) On tho x.doQ.dd ' o scale — ^Map of India {engraved). 

CfeneraZ 772 apa of India — 

Mlaps on the following scales should suffice for all ordinary purposes 

(7) I' =32 miles 

(8) miles 

{9) l''=SO miles {general railway map). 

(10) X''=96 miles 

(11) 1"=192 miles. 

(12) 1*'=256 miles 

“We have omitted district maps from the above list. Such maps are, as a 
rule, either on the or the scale, and there is considerable difference of 
opinion as to which is the more useful. Dor maps the Degree sheets suffice, 
and as most officers, who have expressed an opinion on the subject, desire to 
have maps that show the country outside the border of the district concerned, 
wo do not think it necessary for the Department to undertake the compilation 
of a special onap, showing the country inside the district border only. 

As regards -J'' maps, these aro prepared already locally in many Pi^ovinces, 
and we think that Docal Governments should continue to make their own 
arrangements for the issue of such maps. Their preparation for the whole 
of India would be a considerable addition to tho work of the Department, 
and it often happens that liOcal Governments desire information of some 
administrative use to he shown on the maps, or changes inserted, which are 
not in the Survey maps. We, think that work of this description can best be 
decentralised. 
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loS. Wo ihink (Sir Tolin ITarquliarson. dissenting) tliat it would “be 
Froposca Comroittce to discos? tbc auntiai pro- advisal^lo in ovdcr to Iji'ing 'thc Sux'vey of 
gmirnno. India into closer toucli with tlio depart- 

ments of tlic public service most interested in its work, and to strengthen it in 
resisting pressure from special departments or from local autboi'ities to 
undertake work outside its progtamme, that tlxe annual programme should be 
discussed with a Committee or IBoard, as is done in IFrance, and as i» already 
done in this country" in tbo case of other Scientifio Departments, tbo reports 
and programmes of wliicli are discussed by the Doax’d of SciontiQo j^dvice. 
Wc think that this procedure would he much superior to that now in force, 
under which the Surveyox'-General merely submits his annual programme 
to one Department of the Government of India, hy which the opinions 
of other Departments are collected, and orders giving effect to them arc 
issued. It would allow the Surveyor*General the opportunity of e:splaming 
with more fulness, than is possible in w’-ritten reports and proposals, the 
extent to which the survey was proceeding in accordance with the general 
programme that may bo decided on by the Government of India on consi- 
deration of our report ; it would allow of his showing whethex' the cost was in 
excess of the gener^al estimates we have made ^ and it would afford au occa- 
sion for discussing auy cliauges which alfcex^ed conditions may necessitate in 
a programme extending over a period of 25 years, BCe would at the same 
time be able to make auy representation that ho considered necessary as to 
whether local suxweys, not under his control, were being conducted in the 
best manner for utilization in topographical work. In i^rance we arc 
informed that the Committee, which consists of 20 membei's ropresonting 
the vax'ious State Departments ooneexmed, serves to connect the different 
departments which have geographical and topographical sections, and to 
centralise the work so as to prevent x^eduplication. It reviews all imder- 

J^eas& 7 is yhr dtssenl as to the Oornmittee* s a Oourzcil to Le as^embled^ as is done 

in J^rance^ to discuss tliC annual programme of the Jndiati Survey, 

TJio following aro my reaeons for dissenting from, tbo abovo proposal r — ■ 

1. Thcro is via analog3’^ be tween tbe conditions in ITi-aneo, and those wbieb bold good in 
India. Xt is well known tbat various Departments in Franco axe empowered to prepare their 
own maps and that there docs not csist there a Depart ment which prepares maps for the 
\vholc country, TUns tbo War OfJloe (D'Dtat-lSraj or) prepares its own maps (the 

Btafc map**), the iSIinister of Interior propiaros bis own map (Carte Vic in ale) , and the 
Departraont des Fonts et Chanssees prepares its own maps, and so on with other depart- 
ments. The rcsvilt is that the French Gonncil is a necessity, to prevent ovor^lapping, 
such necessity csiists in India, where the only ranp-malcer is the Snrv 03^01'- General. The 
Committee therefore proposes to borrow’ from Francs an institriiion for India, the conditions 
in which conntrv^ are exactly the reverse of the conditions in France. 

2. I think the proposed Council would be mischievous. Dither it is to have power or 
not to liavc power. If tbe latter, it would be a useless forna ; hut it is clear that it mnst have 
power, and that power could ouh' be used to interfere 'svith the Surveyor-General in the 
execution of his work, Xu this the Committee is surely inconsistent. Its recommendations 
have been drawn tbronghont so as to prevent interference with tbe Snrvcj’or-General by 
liocal Governments, and it now ends by proposing that everj- facility should be given for 
intcrrorciw «ith liim to representatives from, no less than sis: departments, o£ wbieh none 
escept liis orvrv departmental chief, and pos-vibly the Finance IDopartincnt, should have any 
power oC interCereno,- whatever. It is snrely most manifest that the only clranco of the work 
of revision being: carried out energetically, and without interruption and diversion to other 
objects, is that no one except the Govornmont of India -should have power to give orders to 
the SiiTveyov-General ; it i.= now proposed that five other officials, besides his own depart- 
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talcings wliicb necessitate tlio execution of surveys and maps at Grovemmenfc 
expense, decides on tbeir value and urgency, and studies the best inotbods of 
reproduction and of Iceeping maps up to date. Though there are compara- 
tively few surveys in India at present independent of the Survey of India, 
%ve tliink that a Board on tlio Brencli lines would none the less prove of 
great advantage, not only to tlio Survey Department hut also to the Govern- 
ment of India, and we strongly recommend its adoption. It should, we 
would suggest, he composed of the Surveyor-General and of representatives - 
of the Bevenue, Commerce, Doreign, Military, Public "Worlcs and Pinance 
Departments of tlio Government of India, and of A.rmy Dead- quarters. 
Dnless there were any special business to ho brought forward, the Com- 
mittee or Board need not meet more than once a year, to hoar from the 
Surveyor-General lua account of the progress made in carrying out the pro- 
gramme for the past twelve months, and to consider the programme for the 
ensuing year. 

159. Aniongst the questions referred to us is the advisability of mo ving the 
^ Survey Dead- quarters ofBces from Calcut- 

Ucmoval of tiie Itcna-tjciartcra offices from CaieutLa. '*• 

ta to Delira Dun. JFrom the enquiries we 
have made we are sat is fled tliat the transfer of the offices is feasible, hut 
we are not prepared to recommend that any such measure should be taken 
at present. The site on which the offices now stand in Calcutta, which was 
purchased in IS73 for a little over a lakh of mipees, is now valued at four 
lakhs fils, 3,09,582), The Municipal^valuation of the buildings is almost 
exactly 7^- lakhs of rupees, and is accepted as fair by the Superintending 
Dngineer, though it is impossible to say what the buildings would fetch if sold. 
W^e gather from a letter that we have received from the Government of Bengal, 
that it would probably ho unnecessary to sell them, as further accommodation 


mental cliicf of the Povouug a.nd Agricultural Boparlmont should have every inducement to 
upset all his arrangements, if Uic iiitoresls of their otsti departments would be thereby advanced. 

S. Tho President mentions the necessity of discuseing a •*' program mo ** every year. 
Tho programme of the Survey of India will have to bo fixed for 2^5 3 ’cars. Presumably, 
before revision is begun, Survoyor-Geucral will have to furnish to the JRevGnuo and 
Agricultural Bepartmonfc, for the Government of India, and for the Pinauce Department, esti- 
mates of the annital cost of the work, of the annual strength to ho employed, and of tbo annual 
rates of progress to be anticipated, all put into tbo shape of a ‘'forecast'"' for each year 
during which the work will be proceeding, say' from 1900 to 1931; at least I have never 
known a work of this kind being undortakoa without such estimates and forecast being' first 
furnished to the Government. Purther, ho will presumably have to furnish annually to the 
Kevonu© and Agricaltural Department and io the linauce Department returns showing 
the expenditure' on revision during the past year, the progress in square miles durin*^ tho 
year, the amount of work remaining to ho done, and the amount of money still remaining 
available. 'Why under such conditions, and under so oloso a check on his progress and 
expenditure, ho should bo required to furnish " programmes " and to consult four other de- 
partnients on those subjects every year, it is sorely difficult to see, and no less difficult to see 
why that representative of the Indian Government to whom alone he is accountable, namely, 
the head of the Hovcnuo and Agricult\iral Department, should ho liable to have his authority 
interfered with by tho four or fivo other mombors of this proposed counoil. Any changes 
fjhat might become necessary during ibe progress of tho rovisiou should he solely tho conoern . 
cf the Government of India* 


T/ic ^jpril JOOD. > 


J, TAIiQDHARSOlSr. 
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13 required for Government offices in Calcutta^ and tto may tberefore adojit 
tliG valuation given to tis as fairly representing tlie value of tlie buildings to 
Government^ tbougb probably mueb in excess of tbeir value for purposes oi 
sale- The cost of ei^ecting similar buildings, at Debra Dun bas been roughly 
estimated for us by tbe Government of tbe TJnited Provinces, to ivbom a plan 
of tbe oEBcesTvas furnisbed, at 6|- lahbs of rupees, including tbe purchase of 
a site, TVe tbinb tbat a larger outlay would probably be found to be neces* 
sarva but tbe difference between 11^ labbs and GJ lakbs_ leaves a* considerable 
margin for under- estimating, as well as for tbe actual expenses of transfer, and 
for tbe building of additional bouse accommodation, if necessary. A.t Dobra 
Dun there are only two sites, in tbe limits of tbe present civil station, where the 
buildings could be located, and we are informed tbat there is a considerable 
demand for laud for building purposes, and tbat tbese sites may not long bo 
available. We should recommend, however, if it is decided to move tho 
offices, tbat the question of locating them to the north of Debra Dun along 
tbe road to lEtajpur should be considered. There is ample ground avail- 
able here, at a somewhat bigber level tliau Debra Dun itself j and au 
excellent site for large offices with bouses for tbe officers and quarters 
for tbe employes could easily be selected. One of tbe diffioulties of 
the move to Debra Dun is the limited water-supply, but we are informed 
by tbe Superintendent of tbe Dun tbat a large supply is now being 
arranged for, and that there is no reason why further extensions should not be 
made in future, if required- Whether the move is made to Dehra or to the 
Site beyond, it wDl be necessary to ^provide houses for the officers of the 
Imperial Service attached to head-quarters, as house accommodation of the 
class required is at present limited in Dehra. 

“We fxxlly recognise tbe advantages of locating tbe Survey head- quarters 
in a better climate and in a oboapei' neigbboui'hood than Calcutta, but there 
seem to us to be grave objections to abandoning tbe buildings, specially built 
and well adapted for tbe Survey Department, at a time when a considoYable 
extension of the survey programme is -in contemplation. To transfer Ibo 
office must mean some years of disorganisation, while the now buildings arc 
being erected and a new staff of workmen is being collected and trained at 
Dehra. The arrangements for the publication of the maps would probably ho 
thrown for some considerable time out of geax” ; and wo advise tbat the 
question of making any transfer" be dx’opped altogether, until at least all other 
ax-range men ts for carrying out tbe new programme, if it is agreed to, have 
been got into thorough working ox-cler. The Sux'voyor General and bis 
officers will have sufficient work on tbeir hands in organising the Department 
fox- its extended programuxe, without the additional labour and confusion 
wbiolitlio movement of tlie offices would involve. Should tbe increase of 
woi'k make it necessary to provide more roonx in Calcutta, we think tbat tbe 
best plan woxild be to transfer the Dn graving and Drawing offices, the removal 
of which would not disorgardse tbo remainder of the establishmonfc- 

Jonx O. MIDDDU- 

JoniT 3?AKQDDAItSOjSr, Col., ireth^ed). 

D. D. DOKGD, JEt.JS. 

D. H. KDDLY, Ool,, JJT X>lvisiou. 


Si3rXA ; 

iT/iO ^oth ydj^ril 1905* 
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Summary of recommendations. 


Tiie follo^ving sumtnaTy of tbe main recommendations of the Committee is 
xdded by order of the President: — - 

( 1 ) The preparatioTi of a modern l-inch map of India should at once be 

rmdertakon* 

(2) Tills ^vork should he regarded as the most important now before the 

Department, 

(3) Tlio direction of operations should ho stidctly Imperialj and local 

authoritios should not he allowed to intervene. 

(4) Tho Surveyor- General himself should directly control the operations 

with tho staff proposed in the report. 

(5) The operations should be conducted on the lines lard down in Sir 

John Parquharson’s scheme printed as Appendix P to the report. 

(G) The whole of India should he divided into tracts^ each of which 
should he allotted to a Surrey part 3 % for which a definite pro- 
gramme should he laid down, that should not he departed from 
without grave reason, and then only under the orders of the 
Government of India. Tho number of topographical parties 
should bo fifteen. 

(7) Tho departmental programme should extend to the whole of India 

and 25 years should be allowed for its completion. 

( 8 ) ’ Special arrangements should be made for tho completion of the work 

required near tho !N'orlh-*W’est Prontier within a period of 4 to 0 
years. 

(9) Tu the course of tlie 25 years* programme all topographical maps 

should bo brought up to date. There should he no further correc- 
tion (except for the addition of new railways and canals) until 
the next systematic revision of the maps of India is undertaken. 

( 10 ) Cadastral afid other largo soalo surveys should ho left entirely under 

the control of Provincial Governments and Local Authorities, and 
should he conducted at their expense, but should he based on a 
scientific skeleton or traverse. 

( 11 ) Special forest surve 3 ^s should cease as a general rule, and, whero 

required on scales larger than the regular topographical ones, 
their cost should be debited to tho Porest Department. 

( 12 ) Por mapping purposes tbe most important classes of work in tho 

Trigonometrical Branch are triangUlationmnd levelling, .and to 
these tho mere purely scientific work* of this Bi'onoh should give 
way, if there is any difficulty about sufficiently increasing tho 
staff. 

(13)' Tlio •Question of handing ovC'f tidal wCrk to the' local authorities 
concerned should he considore'd: 


Jpflras, ‘^r9’83. 


Para. 01. 


Para. 00. 


Para. 91. 


Para- 93. 


Paras. 93 and 84. 


Paras. 8o*8G. 


Pam- 80. 


Para. S7» 


Paras. 62*66 anl 
71. 


Para. 70, 


Para. 95 .. 
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(X4:) CFiic Government of India should prescribe tlie general and special ' 
maps ^rbiebt it is to be the duty of tbe Survey of India to 
produce. 

(15) Tiic form of tlie topograpbical maps should be permanent. 

(IG) The standard sheets of the 1-inch map should he x'oduced to half 
their present size- 

(17) The scale of surrey should, as a genei'al ruin, be at least double the 
scale of publication, and the latter should ordinarily be not less 
than l-iiich=l mile. 

(IS) Tlie symbols used on the maps should be uniform throughout, and 
the modern spelling of names should be adopted. 

(19) The numbei’ of trigonometrical and clinometrical heights and levels, 

shoirn on the maps should be largely increased ; but first all the 
main lines of levels should be eq^uated, 

(20) The vertical interval betu'een contours is a matter requiring atten- 

tion. 

(21) The 1-inch map should be printed in four colours, blach for the 

detail, brorru for the hills, blue for Trater, aud burnt sienna (or 
lahe) for the roads. 

(22) The topographical maps issued by the Survey of India should 

contain only information verified by its stafif. 

(23) "Village boundaries should not he shown on the ordinary topograph- 

ical maj)* 

(24) An edition of the 1-inch map may be prepared showing village 

boundaries under certain conditions. 

(25) iTor the production of the 1-inch map an improved process of helio- 

zincography should he employed, a few selected standard sheets 
being engraved on copper. 

(2G) Tlic Atlas of India sheets should now bo superseded by ** Degree” 
sheets on the scale, which' should be engraved on copper. 

(27) In place of the IProvincial maps a general map of India bn the 
scale of 1 I 1,000,000 should be prepared and engraved. 

(2S) To leave tlio Surveyor- General free for the supervision and control 
of the operations, tlie Deputy Surveyor- General should deal in 
the first instance with the business of all hinds of the Survey 
Office, and should dispose of all matters of routine. Ho should 
he allowed an Assistant, and the post of Assistant Surveyor- Gener- 
al in charge of the office will then he unnecessary. 

(29) To assist him in inspecting the field parties the Survey or- Gen oral 
should he allowed an inspecting officer. 

Sur\ oys towards oi* beyond the frontier aliould be treated specially, 
and lic placed directly under a Superintendent of ITrontier Surreys 
occupying a position similar to tUat of the Sviperiutendent of 
Trigonometi-lcal Surreys. 


( 30 ) 
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(31) Owing to tlio tibolition o£ special forest surveys, tlio post of 

Supermtendent of Porest Surveys sliould lapse. 

(32) The Trigonomclrical Pi'unch should ho strengthened hy two officers 

to assist iu triurigulation and levelling. 

(33) The strength of tho field parties should he increased hy 50 per 

cent. 

(31) Tboro should bo two oQjcers, one in charge, the other’ his assistant, . 
with each ordinary lopograijhical party. 

(35) liVith tho frontier parties there should ho three ofheors, one iu 
charge, and two assistants to allow for special culls. 

(30) To meet these proposals the stafl of the Imperial Service for topo- 
graphical and trigououjotrical work should he increased from dO 
to 70 officers. 

(37) Pirst appointments of officers of the Army to the Imperial Service 
should ho for a term of five years only and a language test should 
ho imposed. 

(3S) Tho Provincial Service should ho divided into two Services, a 
Provincial or Indian Service, and a Junior Service; tho pay of 
the former to range from Hs. 250 to Ps. SOO, and that of tho 
latter from Ps. SO to Ps. 400; and some moditications in tlio 
system of recruiting should bo introduced. 

(39) Isntivcs of India should continue to ho employed in tho Provincial 

and Junior Services in the proportions stated. 

(40) Officers iu charge of parties should have a free hand to enlist 

surveyors, and parties should recess in tho neighbourhood of their 
charges. 

(41) Imperial and Provincial officers employed on cadastral or similar 

work should ho treated as temporarily outside the rcgulai’ cadre, 
and the Surveyor- General should ho authorised to employ other 
officers in place of those so dcjiulcd. 

(42) The supervision in the Photographio and Iiithographio Office 

should be strengthened hy tho appointment of an addili<»nal 
officer as assistant to tho officer in oliargc. Tho su peri nf end enoo 
of the Matheinalical Instrument Office should bo placed under 
these two officers. 

(43) Tlio first duty of tho reproducing offices should ho tho production 

of tho maps of the Survey of India. 

(44) IN’© drawing of extra -departmental work should ho peimitted to 

ho thrown on the Sui’voy of India office. 

'(45) Xiocal Governments sh^^uld ropi’oduco their own cadastral maps. 

*(4G) As tho reproduction of the revised (opographieal maps throws 
more work on the lioadquarters office, arrangement'^ should bo 
made to gradually tran.«fer cxtra-dopartincntal uork to other 
Government mapping offices. 
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(d'7} Certain improvem cuts should h© introduced in the methods* work* * 
ing^, establishment nnd plant of the reproduction oOiees, 

(48} Seeing that tho general revision of the topograpliioal map of India 
is being commenced, the publication of maps compiled from 
obsoleto material should ceaso* 

(49) To facilitate tire supply of mops to the public and to cfBcials, up- 
to-dato catalogues and index maps should be freely issued, 

(GO) The form of the Survey budget should be simplified, and hotter 
financial control instituted within the Department. 

(51) An attempt sliould bo made to devise mox^e definite standai^ds of 
work, in order to check outturn and cost, 

(62) The annual progx’amme should be d.iscussed with, the Surveyor- 

General by a Hoard or Committee I’epreaenting the different 
depax*tments of the Government of India, 

(63) Tho px’oposed I'emoval of the headquax'ters from Calcutta shonid 

he postponed for the present, 

(64) Greater attention should be paid to the preservation of all perma- 

nently marked survey points. 

C. A. DAltliOlSr, 


Secretary. 
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Appendix A. 

"XlIE'DTEITANT-OoiiOjrEIj XlONGB^S I^EOIlGANISATIOir SCHEITE WITH AN EXPEANAUION OP THE 

BHTIHS op the HIQHBB StAPP OPiTOKES. 

JB^resent organisation. 

The Survey o£ India is com posed at present of — 

1 . The Imperial Service. 

The Provincial Service. 

3, The Subordinate Service. 

4. The Menials. 


AppoiJitmcnts. 

S. The Imperial Service , — The Imperial o65cers are recruited from the Hoyal EngineerBj the 
Indian Army and in special cases by direct appointment by the Secretary of State. But at 
the present time there are in' this branch two officers ■'trho were transferred from the Bombay 
Survey Department on its reduction, one officer transferred from the Forest Department, and 
one officer transferred from the MTadras Survey Department for speidal employment as 
assistant to the officer in chaxg-e of the Photographic and lithographic Office, and be has for 
some years been in chnrg-e of that office. 

Royal Engineer officers are eligible for appointment after their arrival in India, provided 
they have less than five years’ service in the Corps^ and are not senior to any Hoyal Engineer 
officer already appointed. 

Indian Army officers are eligible after final admission to the Indian Army, and are 
appointed on probation for one year, at the end of which time they must pass a departmental 
.exiaminatlon before they are finally admitted to the Departtnenfc- 

Tbere are no rules regarding the appointment of other officers, 

Royal Engineer oflScers can. revert to military duty at any time. 

Indian Army officers cannot revert to military duty after 10 years in the Department. 

S. ^Provincial Service, The Provincial service is recruited by examination in India. 

The examination is conducted by the Survey of India. Candid.-^tos receive permission to sit 
for the examinations (which are held simultanoousTy at centres convenient to the candidates) 
from the Snrve 3 , or-G-enoral. There arc definite educational qnal fications laid down, and. no 
application for a nomination is entertained unless these are fnlfitled. All candidates must 
be statutory natives of India^ but the appointments are also open to pure natives in 
-the proportion of one native to every three Europeans or Enra'^ians- The examination is 
not strictly competitive, but the appointments are almost invariably given to those who 
qualify, in order of seniority, r.c., in accordance with the maiks obtained : the Surveyor- 
General, however, has the right to select from those qualified, such us be considers for other 
than actual book knowledge, are likely to prove the more valuable officers. 

All provincial officers are appointed, on probation iu the first instance, and none are 
permanently appointed until they have been one year in a field party or similar position, and 
have been well reported on by their immediate supeidors. 

4. The Snhordinate Service, ^The Subordinate service is purely native, and is not a fixed 

estabUsbment as tbe Imperial and Provincial services are. It consists o£ men who have 
been as a rule recruited, under the orders of the Surveyor-General, by officers in charge of 
parties and trained by them as sub-surveyors^ computers, etc. There is no fixed rate of pay 
for such men, but it is recognised that Rs. 100 per mensem is the maximum ; they are all 
brought on as temporary bands in the first instance, but after some years, if they prove 
themselves worthy, they are made permanent. 

5. Afenicr/s.^— The same rales apply to the menial servants in a modified way. Such men. 
may be made permanent, but most of them only serve for six months per annum. .This "is 
a great ocoDomy to Government, and tbe latter recognises it, and allows the whole of their 
service, if unbroken, whether on duty or on departraeutal or recess leave, as it is called, to 
-count towards pension, and they can bo at any time made permanent by the Surveyor- 
^General. 
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0. resent estahlishmeiit fif tJtc Imjjerial Service . — The Impcrhtl Service consists of — 

1 SuTve rot- General. 

1 Stirrexor General, 

3 Snx^iintendcnt^, 1st ^ade, 

7 ,, 2nd ,, 

0 Geputy ,, dst ,, 

CA> 9 2nd „ 

8 Asst. ,, 1st ,, J” bnfe o£ tlicse appointments 3 cannot bo fHlod, bein^ tran^iforrod. 

j to tliG i*rovinoial Sofrico andcaltod Pilot appoint me nts. 

^ 7 *. w 2nd ,, J 

* Evcnltiallx tbero ivill bo S in the 2nd grade, bat pending tbo absorption of the Pilot appointments at (A) 

tibovo, only 7 posts can. bo filled. 

By the Civil Service K-egnl atioiis 20 per cent- of these officers may ho on furlough afc 
ono txmoj. and \>y the 30[ilitary Itegulations_, "Royal Engineer. officers, speo liahle to he ordered 
to Chatham and military duties extending over ono complete year^ once ijn their service ns 
Captains or iVlajors- They are also entitled to three , months^ special Icavo in each ^anh to 
stxidy for theii- promotion examinations- 

At the present moment^ at the close of the field seasoDj there willrhe 

J. Svipcrintcndcaf, Isfc grade, on leave- 

2 Suporintciidonts, 2n<i ,, „ ,, 

1 Deputy Supdt., 1st „ ,, ,, 

1 ,, „ iBt ,, at Chatham. 

1 ,, „ 2ti(i „ ,, 

3 ABsi&tatit Supdts., 1st „ on leave. 


And in point of numbers rvo may talce it that S to XO officers of the Imperial Service 
will always he absent out of the totil number at present of 42 officers, and under the reor- 
ganisation, which is not 3 'et complete of 40 Imperial officers, os the orders are to reduce the 
strength by— • 

1 Snperm fond cut, 2nd grade. 

2 X)opxily Supci'intcndents, let grade. 

2 „ „ 2nd 

3 AKsistant „ 1st „ 

2 ,, 2nd „ 


7. There will he thorefore in the Department available for duty on the 1st J*une but 83 
officers, who will ho dtstrihntcd as follows r— — 

1 Surveyor-General. 

1 Deputy Surveyor-GeuDrah 
1 SupoTiniendent, TrigonoTnoirical Survoys- 
1 Porcat Surveys. 

1 „ Piorlnclal SttrvGyf?, Dengab 

1 t, ,, ,, Gnited Provinces- 

3 As^istnut Snrvcyor-Gencrals. 

1 Officer in chargo, Computing and Poprodneing office, Debra. 

Total lO 


Topograpbical 1 officer in charge Jio- 1 Party, 

■ T 1 o 

2 ,* with *, 2 „ 

1 „ in charge „ 3 „ 

Cadastxal 1 »p ,, d ,, 

** 1 »» tF »♦ ♦. G t, 

r* O »» *» »• *» S'* 

*• X r> f# »» *# 7 ,, 

G „ ,, „ „ S -- 


under an^fcnictlon. 


Superintend DU t. Provincial Sarveys, Dnitcd Pro- 

TlDOeSE, 
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Forest 

O Officer 

in charge X7o. 

0 

Party. Snperintendeiit, Forest Surveys. 

Topographical 

... 3 

99 


*? 

lo 

99 


... 1 

99 

*9 

33 

11 


9> 

... 1 


>% 

33 

12 

99 


... 1 

5» 

>9 

ft 

14 

99 

*3 

... 1 

»> 

99 

33 

15 

99 

Forest 

... 1 

33 

99 

J> 

17 

99 

Topo graphical 

... 1 

33 

19 

33 

18 


Forest 

... 1 


99 

33 

19 

*9 

ft 

... I 

33 

T * 

33 

20 


Tiigonotnotrical 

... O 

»» 

' 99 

3t 

22 

„ (Work stopped in oouseguenco.) 

>> 

... 1 

,, 

99 

33 

23 

33 


... 1 

,, 

99 

33 

24 

93 

99 

... 1 



33 

25 

33 


... 



33 

26 

99 


Total 21 


Grand total 31 officerj. ^ 

Ad^ tbera will be two officers on special duty^ — tbe S ursreyor-G eneral and Captain 
3VX. O’C*, Tandy. I£ tbo Siirreyor-Geneial reverts, there will be a lot o£ charges for. 
tbc period o£ two tnonths before Colonel Hobday^s retirement. Ifor X^os, 6, 8 and 9' 
Parties there is no immediate necessity for Imperi.il officers. 6 is in charge of a very- 

experienced Provincial officer, and 6 and 9 are under the direct orders of the Superintendent^ 
Piovineial Surve 3 's, United Provinoesj and the Saperintendout, Porost Surveys, and if 
Captain Tandy retvirns to duty from his Aden work, I can re-start No. Party, hut I 

have not a single officer to spare, nor a second officer in or available for any one of the 
parties now existing. 

8- The parties are numbered from 1 to 26, hut Nos, 13, 10 and 21 do not exist. 

Of the existing 23 parties, 9 are engaged on topographical surveys, 5 are engaged 
on cadastral surveys, 4* are engaged on forest surveys, and 5 are engaged on trigonometri- 
cal and scientific surveys, 

9. Excluding the officers required for the administrative appointments and technical offices 
and absentees therefore, were all the officers now available sufficiently acquainted with 
the work, I could on my own reversion have one Imperial officer with each existing party, 
but not one spare officer left. 

It is palpable on the face of it that unless there is a large increase in the number of 
officers, I cannot increase the number or strengLh of parties, and that I am not in a position, 
to meet any calls for special work of any sort, military or political, without seriously 
interfering with currenli work, nor could I^ replace officers falling sick or other vacan- 
cies. 

10. Dttites of' oncers, — The duties of the various officers are as follows 

1. The Survey or-Greneral deals with everj' thing connected with the Department gener- 
ally, and has a certain number of topographical parties under his immediate superintendence, 
and all trans-frontier work. 

2. The Deputy Surveyor-General deals directly with all cadastral or revenue questions, 
and superintends a certain number of topographical parties, 

3. The Superintendent, Trigonometrical Surveys, deals directly with all the trigonome- 
trical or sciantifio parties and with one topographical party ; as this officer is liable to be 
appointed Deputy Surveyor- General or Survey or- Geoeral, it has been considerGd in his 
interest to put at least one topographical party under him, 

4f^ The Superintendent, Eorest Surveysj superintends all the forest survey 
parties, 

5, The Superintendents, ^Erovinoial* Surveys, two in number, superintend and administer, 
under the Docal Governments, and the professional control of the Deputy Surveyor-General, 
the ’cadastral surveys of their provinces. 
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C. The Assistant Sur^’cyor-Gcnorals are tbrco in number and are in cbarg^o of — 

(1) The Surv*-yor-General’B ofTiG^ (corrc?pandonce and accounts) and of the Iklathe- 

niatical Instrument IDopartmcnt, 

(2) The X>rat\ing’ and Engraving* and ^lap Hecord and Issue oCHces* 

(3) Tbo Photograpliic and l-.ithu graphic oihees. 

7. The Officer »n charge of the com |mtmg office resides atDchra, and is under the Super- 
intemlent, Trigonom-tiical Svirvcys ; lie cle.ds with all the qu^slion^ «>f higher mathematic^/ 
and is the Snr\-cyoT^GonerziVs ndvisf^r through ilic Suj crinteudent. Trigonometrical Surveys, 
on each points ; he also superintends the max^ reproducing office i»t Uclira. 

S, The other officf^rs aro what arc called the executive officers, their duties being con Fined 
to their individual field parties. 

All rxueslions affecting the Hepartment generally, its rules and regulations, customs, pro- 
motion®^ etc,, <£ Imi>Qrial and Provincial officers, me detided by the Survoj^or General, but 
minor questions ai*d riuitine matters are dealt with by administrative officers direerfc. 

11. jVeerl for superinfe^f Retire — It has been found in praelico that ev’en with tho Gxisling 

number of parties, the duties of the S nr* cyor-Oencral and deputy Sui vcyor-G onei al are fo 
varied that they cannot alfnrd time to prox^erl% inspect and diicct the wtn-k the field 

parties, and the paucit^’^ of officers renders tins a most highly imfiortant owing to the 

constant slmCTling «*f the nffieers in charge ami coiiseqnent non-conti unity of syf>iom- 1 aoii* 
cipato that this difileuHy will be stdl mt^re accemualed if any atfcemx>t is tnnde to increase 
the nnmber of parties nnder the existing system of organisation. 

'Were it not impossible for the Surveyor-General and Deputy Survevor- General to 
superintend rm to parties dircutly them’^elves, there would he no neces'^ity for the Snx^erin- 
tondeiitj Forest Surveys, and possibly the Su peri u Lon dents. Provincial Siirs-eys, would bo 
nnnecc>ssuTy ; bnt it is oFsential that sutveys of each class should he condiiotod on nniform 
eysternsj and for this reason it necessary for some senior officer to diicctly sux^ciiutcnd tho 
world ng of groups of parties working on such systems. 

Aq the main exuestiou before the Coirunifctee is how to provide a satisfactory topegra- 
phicnl map on a scale suitable for military, civil and public purposes, I will give a short 
description of ihc xnosent system, by which such maps as the 1-inch =1 mile standard maps 
and tho 1 inch = d? miles degrro sheets are x'lrcpired. 

12. Organisation of a field por/y.-^When the survey of any large area has been decided on 
by tho Government of India, the Surveyor-General x>voceeds to organise a party ^ ho appoints 
one or two Imperial officers to it, from 6 (o 7 Piovineial officers, and a number of surveyors 
ai^d Eub'surveyors- If the country has not previously been triangulated or traversed, as tbo 
case may bo, one or more Provincial officers eitlicr alone or under an Iinp«-ri*il officer, who 
would take his sliare of tlio work, aro deputed by the Surveyor-General, a field season ahead, 
to prepare sutficient data for tho surveyors to start work on tho next cold weather. 

The officers. Imperial and Provincial, liave, as a rule, to he taken from other parties, thus 
weakening tbcTrv temporarily, and the surveyors and sub-surveyors are similarly obtained. 
Thus, for tho first season, or so, the new is composed of men from other parlies. The 

officer in charge is informed whence he should draw his khalasis and other menials, and 
directed to enlist and. instruct such survey ors and draftsmen, dc., as lie may require to com- 
plete his pnrly as rajiidly ns possible. He is aho told w'here he ehould rcccsg, and orders 
are given him to look for and rent a suitable hnusy for the recess office- I attach a copy of 
• Kct reprUtcHi. circular ordcr^ regarding the duties of an officer on being ordered 

to start a survey of an 3 - large area. An estimate of the co^t of his i>arty 
is either prepared for him or by bim, and submitted to the Surveyor-General direct or 
throxigh his adruiuistrative officer. The inFtmmcnts necessary aro supplied by the 
Malhocnatieal Instrument Doxvartment, Calcutta, on indent througli the administrative 
officer, and the stationery is similarly supplied from the Stationery Office, Calcutta. ’ 

Pacb member of the i>arly, including the sub-surveyors on tho permanent list, has 

provide his own personal t^nis, bnt all tents required for the menial establiehment 
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and ofRco iJMtposcs are pnroliasod on . tho nntliority, of tho Surveyor- General from one 
^ otlier of tlie biff tentmaliinff firms, genorally from cither the Elgin or Muir atills ' 
<7a\TOpore. * 

EvorytIungl>cin£r^rcad3> the party lalcos iLc flolfl unclor its executive officer, aed work 
is started. It is tke duty o£ the. officer in charge to cudeavonr to work as economically as he 
can, consistent with tho uccossary aocnrac^', and to eiilisfc and train tlio additional surveyors 
ycHinircd. This is a duty that many officers object to very strongly, as it neces5aril3- retards 
progress fora time, and throws a lot of extra work on^ the assistants and others, and raises 
very much the cost rates oC tho party in the 3-cars tho men are under training and beforo they 
become efficient. TVlien^thc programme for the year’s survey is nearly completed, or tho 
climato necessitates the closing of held work, tho officer in charge reports to his administra-, 
tive officer, and applies for permission to return to recess quarters. In addition to this re- 
port, monthly rcj[>orls showing progress and tho employnnont of each member of the party, 
are Buhmitted by tho officer in charge of tho party to the administrative officer. Tbo maps 
of tho part3- are fair drawn by tho hold survc3*ors, or epooial draftsmen, if absolutely neces- 
sary, during the recess season, all the computations nro worked out, charts of trianf^ulation 
and travelling and the reductions for tho ^ inch maps are prepared, and when completo for 
a degrro sbret, such n map is drawn in the office* Tho fair maps when ready, generally at 
tho close of the recess season, are submitted through the ndtnmistrativo officer to the head- 
quarters drawing office (Calcutta or Debra, as the case ma3'' be,) for general scrntin3', and by 
that office forwarded to the pboto-zincographiG office for reproduction. Proofs aro submitted 
to tho officer in charge through the ndministrativc officer (generally), and one ot these proofs 
is coloured up in the party office to show the various classes of roads, cultivation, water, 
boundaries, etc. ; nnolher is used to show the relative importanco of tho villages, towns, etc., 
to guide the head-quarters office iu selecting the name's that should be shown on tho small 
ecalc maps, and a third is prepared showing a 03* corrections: that arc noccssar3' beforo the 
rbap is published. Tlieso proofs aro then returned to tho head-quarters office and the admin- 
islralive officer decides whether the corrections should bo carried out in that office or whether 
the fair mauusciipt map should be returned tothopart3^ office for correction. J3vor3-thing 
liavingbeen finally settled, tho map is published. All tbo coinputalions of the tri angulation 
aud traversing, etc., arc carried out by the part5- officers, and ro2>orts arc prepared on hard- 
and-fast lines and sabmitted for record to tbo head-quarters office, whore the3’^ are carefully 
stored and kept avaitahlc for future reference - 

The pay ot the party is drawn hy tho officer in charge from the most convenient 
treasurj’, authority to do so being granted h3* tho Comptroller of India Treasuries on 
the application of the officer iu charge forwarded through the administrative officer. 
The officer in charge also submits to the administrative officer an estimate of tho money 
he will require each month to meet tho travelling and contingent expenses of tho 

part3% Authority is then granted to him to draw up to the amount passed by tho 

administrative officer from such treasur^^ or treasuries as he may have named, and he 
submits monthl3’ full accounts of all mone3^ ho has drawn under this authorit3’- to hfs 
administrative officer. Those accounts are carefully checked in the head-quarters office, 
and forwarded with full criticisms to the Comptroller of India Treasuries, who again 

scrutinises them, and returns them to tho head-quarters office with such orders as he 

sees fit to pass on them ; the objection Ftatemcnt, as it is called, which contains all tho 
orders of the administrative officer and the Comptroller, is then forivxirdod to tho officer 
in- charge of tho party for explanation and com plianco, and any corrections ordered havo 
to-be shewn in the accounts.^ 

This work takes up a good deal of tho time of tho officer in chargo of the i>arty, 
but cannot bo avoided. Though tho budget of tho Surv03^ of India is very complicated, 
the e3'^stcm of accounts, as now carried out, is, I think, very simple, and I hope may not 
bo , changed, except as regards the slaif omploj'cd in carr3dug it out, about which I shall 
have something to say in my reorganisation scheme. Tho survey year bogiriB on tbo 
Isfc October, and ends on the JiOfch September for field parties, but tho accounts are 
made up for each ' 3’car ending Slsfj IMarch. So that tho licld work of one year *and tho 
recess work of tho previous one como iuLo ono year’s accounts instead of the field work of 
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gtTiy one ycoT iitie jceccss worl:C connectccl ■tlietO'OrTtlia bufe oi\ tlio wliol© does nd 

Fcem to be of great importance, and is unavoidable, unless tbo general report is dclared ' 
in pnblicalioii, as tlic field work mnsfc precede fclio rccoss work. 

13. Mainly on account of the enormous extent o£ country over which the work most to 
scattered, the paucit 3 - of commnui cations which renders travelling except on the main linos, 
sneh. as railways, extremely slow, and o£ the expenenco of the past os regards the uno^inl 
quality" of tho various survey s executed, arising from the impossibility of Buflicient Bupervision 
on the part of onl^’ 8 ofHccrs, namely, the Surve^'or-Grcnoral, the Deputy Surveyor-General, 
and the Superintendent, Trigoaomotxicnl Survej-s, I most strongly recommend the eub-divi- 
sion of India and its dependencies, excluding IBalucbistan and the tribal area oE the North- 
West Frontier Province, into four groups for survey purposes, Dalnohistan, etc., being 
treated separately’’ on account of the special nature of tho work. 

14*. Tho groups X suggest are as follows : ■ 

_Z\’o. 1 group, ISforth-West Frontier Province, Punjab, Kashmir, and tlie TJnited 

Pro vine pj^ with a total area of 310,500 sguaro miles approximately’. 

JVo 2 group, Poxnbay, Sind, Rajputanaand Central India, with a total area of 406,000 

square miles approximately, 

2 ^ 0 , 3 group, — ^Madras, Cemi-, Hyderabad, Coorg, Central Provinces and Iklysore, with 
a total area of 399,000 square miles approx ira a tely. 

7 ^ 0 , 4 group, — Rengal, Burma, Assam, the Andamans and Nicobars, with a total area 
of 688,000 square miles approximately. 

16. For the survey work to ho carried out in each of these groups, I would require fifteen 
(15) parties of <be approximate strength given below, and 8 small parties for suppleruDutary 
work in the United Provinces and Bengal, and these parties would be distributed as follows 


In No. 1 

Circle 3 large parties and 1 small party. 

„ No. 8 

ji 4 ; ,, 


„ No. 3 

« 4 , „ 


„ No. 4, 

3^ 4 -' ,, 

,, and 1 small parly. 

In addition to these, in 

my scheme I have provided for 3 special parties for Baluchistan 


and tbo North-'^’"eEt Frontier generally, 

IG, The large parties should he composed of — 

8 Imperial Officers. 

5 to 7 Frovirtcial Officers. 

33 Surveyors aucl Sub-surveyors. 

3 ‘W^riters, 

1 Hospital Assistant^ 
and about 400 menials. 

The small parties would consist of 1 Imperial, 8 to 4: Provincial, and a few subordinate 
officers. 

Tho annual cost of each large party would bo from Rs. 1,85,000 to Rs. 1,80,000 accordinf^ 
to the locality, and the areas surveyed yearly would vary from 8,000 to possibly 6,000 square 
miles according to tho ecalo and class of survey’’ and the nature of the country. For special 
areas in which supplementary’ survey only is necessary, the areas would he much greater, but 
for these I employ small special parties. 

Theso figures do not include tho expenses that must necessarily be incurred in training 
tiiG necessary staff, and are based on calculations regarding areas and cost rates given else- 
where. The areas surveyca by each party in the first few years will iirobahly faU short of 
the estimate which is for parties composed of thoroughly tfained men. 

17. To suporin tend these parties and snch as may be required on the ITrontier, I ask 
in addition to myself as directly responsiUlo for tbo Frontier parties, for 4 > Superintendents 
oE Topo-rapbical Surveys, one for each circle who will bo under my direct orders as Surveyor- 
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Gcrxctxil, wIjo-c nrc cnumcmt<vl further on. By tliin ma-inf? I hope to unsure uni- 

furinity in qnn1>tynn<l ^ily)c* «T MirvcyingnTul mappings nnti io on*nire economy, I ng Surveyor- 
Geiicml xrotthl nl<o I o nhlc to yearly the work of each |tarty while in progress during- 
rcccf 5 and of n proper! ion of them in (he field, n duly which 1 consider highly impartuni, 

IS, In iho ytnlomcnt ui jevragTAph 1 give th-' orgatii*«ation oC the Imperial Branch, 
which X <vin?^i'icr in b^<'t suitvtl for th<' execution of the work of the department in future, and 
in it 1 hare proviJfd iiot only for t‘?p ^jn"aph»cnl, hut al?o for (rigono metrical and cadastral 
rrorV, At the rngipr* tion of Kir John l^anjuliatFOn 1 have dropp'd many of the existing titles 
and sEuhf^litntcd ritnpVr cncf*, Thu» for ** AcNjstanl S ur veyer- Gen oral ^ ** 1 have 5uh*itittitcd 
OfTiev-rtf in charge tho peci eat S«p-erintcndcrit*?, I>cpnty Superintendent^; and Asi^istanfc 
Snprrintii'ndcat •« I liave railed Idiecutive and Kxecutive Oflireri^/ w]j>Io I have 

ruggc-itcd th*%t the Vrovir.eial fctvico * nic«‘ris should L»c called Civil AF^istant^. 

/Vf-rrVW^f iVrraVi^.— 1 ihink we frh^nld adfpl the naino Civil Ap-i^fant for Provincial 
yervio^ oH^cen* and regrade th'*Tr>, 1 w*«'-utd gmde all the pre-^eut Folcclctl rvpp'iintineuts^, 
nil nhovo f 0^ JtrC jg-ath* ;; Snd grade thc«o from B*?, HOO to 500 lUchtFive, and 3rd 

gra^le the?- l.'<hr.v Bf, ^;00, 1 irould make iv> further apj^iinlment^ to the cxirling Provincial 

sr.'! 1 1 i>-rv;co, loll uUic^w it to dje t^ul, and in its plac<> 

H X wo;ild start n new gnuli-d IVovinetal Service open 

P. lu X*. nliVe l^nritive * and Kuri»jv'nn«? and lhir:i«L*jn‘J, tlicir 
pay Ic’ng la'gul'-drd hy annual or hicunlal ircivinentrj fuhjcct to appr^v/d fcrvicc, and prt>- 
moti' n frem cue prado to another n-rjuiriiig a fpialifyiiig r xauiination in prfjrc’-'.*jorial fuhjcc.t?, 
esevpt fer the t *p gradr* which rlouhi he filh'^l entirely hy relcojirjn fvom the two grades 
l«clow. 

Tl?*' eh;~tt5'na! ^jualinratien^ for the n-nv Pr^winrial Servreo might remain the rnmo ns 
at pserrn?, hx*g 1 wr tdd tnrAv t!io <p:alif^ing cnlmiico cXaminnti^n rr-rarwhat simpler and 
improve the s-sh'c^jUFnt (raining. )irtc-<rting the mm xuo*^t sultahlc for meh of work and 

piring ihcfrt <:r<elrd training f-r the hratirli to wliicH they would l o erontnall3' f o^stod; at 
the 5 Pam^ lime 1 w.^ntd rnd^^avour lolc'p d-3wn tui«* rorvice to the lowc*t rz^Tc limit which I 
think Wf'uld cvt"ntx;a?ly he r,l« ul 4 jer h r top'grapliicid work, and I would redtice the 

rtcrnWr a-^ fUr ap in tlic trigonorn-ctriral hmnrli, and ruh^lifuto more highly paid 

native ag»‘n’^y in that hrinrh, 

per CTida-^t ml #mrvcj'i< X ngre^ wdth ^Tajor Crhddon that the x*ory best jva^'^ihlo claFS of 
Xlurop-an** rhanli i-e ch'-^^'-n. %vo;V: i!*t^lf ir pi tn pie, hnl re-^n 5 re^ crgnni^irig power? even 

in the nnd th^To art' jrrrnt rv5S5'or.*s:ljilili<^< and temptation? nttncl.cd to tlie work, 

and it ht ah^^^duteh- *-?*. ntHl ttat (ho ofnccrvr in charge of ihi*^ can:j»^ iihonld 1>t^ alxive en^picion, 
fcT it is vrry dtfTjcuU the in cliargo to ex^'-rci^’o any va^t umennt of control over tho 

detail* c>f thr* ruTve^*, rernn!* and ospt'ndiliire tlicjeoi^, 1 liave aln'adj* mhtnjtvcd tv note on 
Provincial onreer* general U", hut thi>f final note r’ ^rncwhnt inrHlifiO"; the previous one. 

CO* .^ttlzirsHnafc ra w'gardK t!ie ruhordinat^ C-^tahliKhmcnf , X would raise 
tl;c rtandanl h^' c fTering Letter initial j>ay and h^' mere earefnl feh>^lien of oaudidai^s. I %vould 
cnd^^avuur ( » get numlK-r of men from the rank* of llie nali\-e army. The of tho 

rervicc*f of th«^ tJuniLcrif 1 should rc^piire t-a-h year wonhl not ha felt in an^" wa 3 -;. Alost of the 
men I I hold 1 get would 1«? pmh:d»} 3 * rueh ns v/e re nU in every wa 3 ' Iho mo^t Fuitahle for tho 
army, for example, in<*n wIiq wcie nat ULcly to he-it-me marksmen or had not nhown themselves 
likely to make g'^od Ttoti*comm? 5 **i 4 ned ofncin-a, hut I i-hould ako get mari 3 " vcr 3 ’ g*?t>d rnoti who 
did Tint widi to prrdung their #ervieo, nnd for \vlr>i« Commanding OfliccrK winhed to find hillett^, 
Sf/ccial ruler w*' nld have to hr* made with tegard to tlio emplo 3 *mout of such men, a*: I would 
liavo to take them on (rial for rorne 3 '<*ar.i hch^ri* ( 11 ^ 3 - were definitely" tmnsfcrn.’-d Io Iho Survey 
©t India. The*© nn-n would ntlract other* of timilar da****, who for some renron ov other had 
not yoSned the nnii>o ?,ruiy, t liavti nt> fear of not gelling a gocnl lot of native fc'urve 3 'or?, iC 
X filart on Ihcfc lin^^s- 

21 . Ii<rrrfnff?ftni ewr/ of Jnperial <>^crry,^Afi regards recruitment for and organisation, 
of the lTny>*T5al Branch at the present tiino, tho prospects of those offioors urn very" jioor. X*hero 
must he n gresit Rtagnaiion of promotion und*r osi»;ttrig rules, nud to incrcaso tha dox^artmout 
from tho bottom of tho list only, as at xircscnt, would only* ijicrt?a 5 o tho diflicuHlcs* I think if 



X 08 


tbis "big* Fclicme is to be carried tliroxigli^ \vo most eliaxige tlie S3’ stem, atid X would abolisb 
consolidated pay csicept for tUo Surveyor- General, Deputy Surveyor-General, tlio Suporui* 
*fccndeixtSj and for sucli civil. oHicers as may from timo to time be appointedi As- sucb ojvib 
officers arc only appointed for special' purposes, tbey should be under special rules, nnd such 
awkward cases as now exist should not occur again, ITor instance, Mr, Pope, who is purely 
a technical officer in charge of one section of the head-quarters office, requiring no survey 
knowledge whatever, is a Saperintendent, 2 ud grade, and has officiated and will officiate as 
Superintondeotj isfc grade, though his duties could be equally well lilled bj’ a far JunioT 
officer . Ivlr- .Eccles, the officer ne^ct bnt one above him, was brought oat for purely mat he- 
mal ical purposes and should, in my opinion, have been specially provided for outside the 
general list, hut ho is qualified for further promotion, and has a right to look forward to 
succeeding to the post of Superintendent, Trigonometrical Surveys, when it becomes tempo- 
rarily or perinanentl3’ vacant. 

X consider that we sliould in reorganising, as I said before, generally abolish consolidated 
pay, and give to each assistant the pay of his rank and some snrvey or departmental allow- 
ance, and to each officer in charge of a party the pay of his rank -f- survey allowance q- charge 
allowance. The Superintendents, who wonld he specially selected officers, should get con- 
solidated paj”. The Superintendent, Trigonometrical Surveys, should draw higher pay than 
any other Superintendout* The officers in charge of the head-quarters offices should get 
pay of rank -t- survey allowance -f- charge allowance, and if stationed in Calcutta, a special 
local allowance- The allowance to the officer in charge of the Tidal Tarty should cease i there 
is no nccGssitj' for it whatever. 


To meet the present eraergeney X would recommend the appointment of a few Captains, 
Iloy’al Engineers, who have had experience in either the public works or military work^ as, 
well as a number of Subaltern officers, 3R»o3’'al Engineers, and Indian Army. I' would attach 
the Captains as well as the Subalterns to Dchra for a short course of instruction, hefore 
drafting them into circles, and would attach each Captain to a siirvc3’ party for one field 
season hefore giving him charge of a 25art3' ; his actual knowledge of survej'ing will, howr 
ever, be small, and it is essential for this reason that ho should bo under the e3’e of a Circle 
Superintendent, to whom ho could readily go for advice and help at £103’ moment, and from 
^'hom he could derive the mass of his instruction. Subaltei*n officers I would train, as at 
present, at Dehra and in the field in the Bcrar party. After a time they would take the 
places of the temporarily appointed Captains ; for such appointments I W'ouid onl3" make at 
the commencemcDt of the reorganisation and for a five-3-ear period only. X would also 
appoint no Subalterns for a longer period than five 3'eare in the first instance, hut allow the 
^Ppl.J' for the retention of their services for a further period if consi- 
dered advirable, and X would not necoEsarily discharge all the Captains specially brought in 
at the end of their five 3'ears', hut their retention should be exceptional. 


22. Jietnoval €>J' Sxirvej/ ojfiiics J'rom Calcutta. As regards the present head-quarter e 

offioc, tlioro IS a strong feeling in certain quarters that Calcutta is not n suitable place, 
and tborc can bo no doubt that the climate is most unsuitable for prolonged residence 
of the nature cf drawing and engraving, hut we have in our roprodnoing offices 
and in the Arathematical Instrument Department, a very largo amount of machinery 
and almost all the workmen are Calcutta horn and bred, and I do not think it is practicable 
to move either of tlaes^ offioo.., nor v.-on1dithe economieal to move one without the other, 
^'^l^^^tendenee of the work of the Photographie and Lithoeraplne offieo U 
TnsLvTOplt n energetic Superintendent, that of the aiathematieal 

ticallj- cWnlmh'thrc^^T!^cnW*'a^i£T/rhrd"^° four circles, and I consider this is prac- 
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Th^ oZ o£ Primty Survoyor-Gonr^ral in lU prc‘*ctit form, and the 

raW!U«tii->n of iho Snp^rinlondcntn of Cirotrr. for liis nnd tbo Stirvcj'or-Gcncmrs minor nd- 
worV, trill j3cctv<ilAlo tho am^dfrnmfilion of },js nfbco tvilh ilmt of fho Surveyor- 
Orner.'tl, »tu 1 I nm Jnclnw^J |o j>dyi>'-nto Oie remornl of the Snrvoj-or- Generate odice, rV., tlic 
nccotinl^ ami ct^rro^pondrnr':; nnd tljo drawing. rt»;»ravinf:r I'nd mnp record imd issue onicce 

from Calcutta ton site near Uajpur. tvliJcb could bo raraly and rbenply obtained, and would 
lx* bandy in many x%r\y9. 1 tvoul 1 iii ibat crv^c have one ofTiCcr in cliar^o of tbo Plioto^rapbic 

ami Jaib?'*:r7'aybu’ nuil Mntbemntieal luslrumonl officon wilb an asMstant, rvbo pboiild bo an 
Imj^crial cHlror, only in Calcxitta, 

£*1. Af /Tc-.vtr.f — Tli" rmp re-anl otHce for «nd As^ani could bo placed 

in cb»r,;o of tbe Sup^rintcadr nt, Cala^tral Survey.^, \vbo«o bead ofRcc ebould bo, I tbinlc, in 
Calcutta^ 


*2*bc otber map at^d ofTisV^^ I tvouTd lce\to wJtb tbc cimle dratviti" ofliccs at a 

€:?c roar X>obra and Uajpur f« r No. 1 ciroV, in l\tnna for No £ circle, in Banj^nlore for No. 3 
cireV, and in Maymyo, ^friUtiTa rr ^fand^l.-iy for No. 1 circle, T b-tve put tbc map record 
and nfFice for and Ar*atn in Gal?:il!a tbc ^abc cf ronverdenco and becatiFc sncli 

an oHlocr-^ubl readily Iv aft-^r by tbr Sta|>erintendent, Cadastral St^Tvoyf: (i^cngal), and 

it wetilt! be ir^c-:>n\ t*iyioni to b^\c #/nd nil tbe svar to Ilnrma for maps of ilcnf^al or Ai^sam. 

lVU3i a jvrmaucfjt ofFice in llnrma, 1 bave no doubt wliit-ever wc cball l*o ablo to recruit 
excellent Uurm^n drafstfusm aud jrradtially Herman rurreyor^ for tbc topo^rapbieal parties, 
and I bifcvc no fear cf f !ie cl^riral cst aldivlnn^ujl of fb^ Surv/»yor*Gencnd's oflico nor tbo 
draftsmen of tb#» Cale:itla dr.ixriii':^ ofTicc rai-inf;;' any *‘erioT3s objection to a move to tbo XJoited 
but 1 could racily rc 7 »V*oc rurb aa did ol*jrcS, 

To move the m'^batu'*al ofHcr’f would not be et easy, and would cau*^c fcriou*? disorganira- 
tion for ^‘ToV-vldy .»errraT yean^ . 

2 4^ AVcr/«f/y^cr drrs*®frartf*:freT,'— *t bave *a’d el^etvbere that I consider four Siiperrnfen- 
deut’s' for tlic p^np^-r r.x<vr»iti 7 ?\ r f !b»^ tcp^j^rapbical pr pr.immc n»»r‘ 0 *‘f?»ry, and tbe establisbtncnt 
of a drauin^and mnp re*** 'r^l ofHo* in ejtcb rinde n-* mo?** ndvi^^al/Ie- It lias been found 

in praclice llixl it i* i'r^p f- r tin' Stsm-yor-Gcn-r tl, II''l>nty Sur%'»*yor»GcBCral and 

Staj'-erinleri Sarveyt^, to rxcTci*<* decree *»r Fiip:?rWsron over tlic tiold 

parties cren sit Ibe present lirnr* tSat I emrideriff c’^ccntial for miitiZtirioTY and nniforTn w-ork, 
X X’cli'^ve Sir I/>bn T*Arqultarjs "in ti ?i aj'r*'!-* with me that tbis inspection is t-sscutml, Tieccs«uTy 
CT even ndvis^ld^* ; but rvery o.'Ti-w>r of i^xp'riencr* in xh<* D**partmont ronsiibwB Ibal it is most 
cs*tnliftl atud tJoocr'T»ry, nr: 1 J have jjo clonbt whatever in tny own mind that this is so, and it 
win lie #-*iU more c^^Ctttinl if, X think mu«t, we brin;^ in r'nior odb-orR forebar^^o of parties 
witb-3ul IrAhnn^ in the Ocpirtmenl. At tb*' Fame time wntli such an cnormons increaso 

in the mitr.b^T of pirtic^ tmd area y^^rly f-urvcvf-l, it will be fitill mnro iint-kos-iibbi for tbe Sur- 
vey or^Gtn^ ml to insj»eel individual |nrlie^, nnd tht^rcforc fiome truidinjx band niiiFt be n vail able 
locally to mlvise nnd dire^.t vrolt n*i criii'stcc the work of iudividu.’il par’ic^ At caob st.ation— 
Debra, I'o'vn:!, XJan^aloro and Iifayinyo or ^Innd day or T^TciktlKi— -X w«7<jld Imve n ccntnl oITico 
capable of h'lbl in p tbc circle drawing; and map re<>Tnl and iF«^«0 offices nml l>JO recc53 strength 
oflbe ebclc f?cbj f-arties. At each of fhe^rt oflietK there Fl^uxld be n FmaJl cx 2 >ensc scotion 
Hlted with rparu inBlrurnent«, drawing fnal+^riul'? and stationery. 

£!5. Tbctltitici of tbc S\ip'rinten<l‘!nt would be — • 

1. The arrangement rt with I.r>c:d Governments for tbc main details connected with 
ihc work cneb of his field ^ dirties. 

2.. The reertiitinft, Ir.ainirif;^ nxid distribution of tbo necessary field Btaft amongst tbo 
irarlicH under liirn. 

3. IriKp^xilion of ilio parties in ilic field. 

d. Ocncml Fupcriniendoncc of tbo fair mapping of bis partiefi during rocesa. 

5* Xmmodjate BijpcriiiUuulorjccof tbo rmal! ccalo mapping derived from tbo standard 
nlioot, ol Jii, j>nrlic.. 

(ISurO) 
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Crvre find mamienance of all records aiid tlie clistributioii of all rnap«, etc., for lus 
circle* 

7 * The supply of tlio necessary insirumentSj stationery, etc., to liis parties* 

8 - The maintenance and repairs of all Grreat Trig-ooometrical stations and level bench 
marks vv’itliin liis cii'cle. 

9 .. The record of chans^s in topographical and arti/jcial features and of boundaries 
^’ithin his circle, 

10. That the work of his circle is carried out with dVie regard to economy and elH- 

eicnoy. 

11 . The preliminary scriittny of the accounts of liis parties and the preparation of the 

budget estimate for his circle, 

12.. Tlie preparation of the general report for the circle. 

13. The preparation of the qualification reports of his officers. Imperial and Pror’incial, 
and recommendations as to changes to be made in the personnel of his parties 
onlng to retirements or officers proceeding on leave, and recommendations for 
promotions of subordinates. 

I would also put upon the Superintendent, 1 circle, the enlistment and tminiug of 

sueli suia'cyors as arc required for the trans -frontier parties. 

I would al«o, at least once a year, assemble nil the Superintendents for a conforertoe on 
survey matters gcnerallj^, the record of these conferences being published deparfcmentally. 

I consider it most desirable that officers in charge of paxtiics should not be responsible for • 
the personnel of tlicir parties ; if each individual party officer is to recruit for himself, there 
will at once be rivalry and comp«>titicn\ in. circles, and each officer will endeavour to get the 
better of his neighbour- 1 should encourage officers to obtain suitable candidates, bat their 
onlertainnicnt and subsequent employment should rest ^Yith tho Circle officer, subiect of 
course to tbc final sanction of the Surveyor-General. 

HG. 13y my division of India into fo\iT circles, I have so arranged that each Presidency and' 
liOeal Government will have one officer only beyond the Survc 3 ’'or-Geaeral with whom corre- 
si>ondcnco wifi bo required 3 by the sub- divisions as laid down by Sir John Parquharson, aud' 
indeed by almost nn 3 ' ariangcment of parties working direct under the orders of the Surveyor- 
General, references to Irocal Governments wonid have to be made b^* several officers in charge 
Sir John KflTvjtihatsrus'B fell emo No. 1. dated ssrtl of part iGR and Confusion would arise. Por instance, 

pcl^rua-y ItKJj, iiott EupeTscaed uy liis sclicm* o£ 

IBih Aro-il. in scheme JNo. 1 (though I would very much prefer 

a block sj'stcm if it w'cre iJos^ible without confusion,) the Bombay officials would have to be 
constantly xof erred to in minor difficulties \>y the oCfioers in cliargo of l^os. 3, 8 , 9, 12 and 14 
parties. The Madras oflScials would have to deal with 13, 14 and 15. IVlyso re would deal with 
12 and 14 j Hyderabad with 12 and 13 3 tho Central Provinces with 9, 10 and 13 3 Bengal with 
5, G, 10, 11 and IS 3 fiajpufana and Central India Agencies w^ith S, 3, 4, 8 , 9 and 10 3 the 
United Provinces with 2 , 4, 5 and 9; the Punjab with 2 , 3 and 4. IVhilo the oflicor in charge- 
of eich parl^-, c?:e 3 pt T^os. 0, 1, 7 and 15, would have to deal with nt least two sets of high local 
officials, and X considf^r these facts are very great drawbacks, and would lead to confusion and 
friction. The same applies more or less to tho nltornativo eehemo. ' 

Ii\" my arrangement the Surveyor-General's hands will be quite fully occupied 3 ho will 
have the immediate superintendence of all the actual tra ns -frontier work, and through his sis: 
Sujierint end cuts of all the oilier work of tho Uopartmwit, besides tho whole of the general 
ad minis Ira tioii of the Department. 

I consider timt my airongemont -^vin tend Ijotli to effioiency and economy, andifaat it or 
some similar scheme is essential. 
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2#« I ill! cx^ rri* t rrotii »i ri^p<*»r* Ofij’t-rtm ICoyi^l l‘-«^ij 5 iixPcrF| ivliicli is jicrl^nps 

worth n*^ctT3tn;:t*— 

I c^n^^ilcT it C'f tho tzT\':xio^t tnn^arlnijro nffiociv in oh’vriXo of pnitioF should be under 
sup'nj**’! m nn i not the pr# *ont tiny shml iwy fvf'ciji. 1 linvo beso most of mj' 
time in din-rlly uiid-r tlic Furvcynr-rSvTU’mf. 1 have in^vrr had iny work inspected in 

the fjohh nf't’ hx*: it c\<r tn my knMvbnIirc* thnt any pirJy directly under >be Surveyor- 

General ba^^rvr b.cn in the field. At tho \:sual ixi*\'>**clhn\ the oflicer in charfre of n 

jiarty can rhnvo the cUTtC oiru ^r any |>ar:!iMil ir work or kc^-p it cut of 3ii« nig^ht ju«^t as 

he like*. It th'* ie.<r^^:trvg odi.-i'r a!t% rhing ino ^rr*'eMy survoyed* it i^ only sc«»n nt the 

end ef when the fair niap pmet -rally tttii'h^'d, nnd when it i-? not worth while keeping 

Cl:c ra*p bark fer a yr'or T'r »ho nT^erailon tn he tnad»». • * #*■ 

v5:r-rk and t'fTv' r- ir> rharir*' of pirtie* ha\dng«Tich nn ahselnlol^- 
fr^' hand, I tliit^k tivat if ihr Sii-v<y. f-Orn-:al by ch^^r- ii:‘^peciiin find out errors, there 

i?- a flicht freltT^-^r t'if T'" r;i'tntr‘n*, xind n rtv!in;r that the Survcyor-Goncml ip irderfering too 
TTiU'h with <’Xr.''nSii »* <5cv-atN^ and yrt lo hav*^- O imrimefit proj^^rly administered nnd the 
raay> all dr5.wxj nn*! ih** ro :;ntry f-n n tnnb rm rystrin, clo-e stijvrvision is ncce«Fary. 

rf»T?-r prc<^ tit in' |,y Tv i:ig visits one,' a yf:\r during recess is really no 

jnsj'-frtj --o -*4t nil. I iinnk, n-r n »-*v an o:li:-er in charge <Mn he as rlack as lie llkeF 

Sun! bring itt a^iy rrrviti-^ nvd iKir i h^\< 1.-'' m^y liav-'- which wiJl not h'’ notic^Mi till < "*0 late. 
A by chATg-’ *'f a rim’.* wo‘:l I have a j>^rinancnt ollicr-j in which all 

in lii^ ehargr 'd ? till I r evr.-lTt lit /' 

i*=^ t lie <inly tVTjttjrn t^yvii rs I haT**, h*>t. if edri''ide'- with tliat of olhr-r senior ofTicerF 
with wl oin I have th * ftit-rv, r.n 1 i'^ fiiUy h nu'out hy :ny cx|v'^ri‘'ncc ns nn ns«istnnt, 

51^ < *5 e < ‘T*/*s'*ry r- *• A*^ • ?':tx r\ ^ r*C?t*r3^mh l^i'j’Uty Survey or-Ciencral and as Surveyor- 

f- r a ’*1 *'f r > <“r C 4 y it *, 

T t: t nn*! hr th,%f t!'^ of rjtO'*»h*nts of Circle- would destroy 

pwgT.'fs a^-.d jriit:=itivr in c tli a t» I'ut it tv..tt?d haxv a rotitr. Hftiir influence, 

and while mj cting < nt ?j1 i rxl n 1 oih-'T ny'-;ul rhiuges ia?o the work of adjoining parties, 

and nil ma'lv^rr would h- fully di-^ -nt-d an I for nt the aiintial rnevtiug of 

Ih^ Survey vit-f I cti'-r'il and hi^Sr»p riu^*' e. k nt r, 

-0- Tli'^ f f tt.- l>»jvity Snri ey<>r-C#e*t^ra! wenhl he — 

1, h,*'dd c!i:a.rge ^ f th-' hc ad-ptart^ r** *'-»rrt'‘>p ^:id‘*iiee of^re. 

2* sir /jf the hmurh» 

*I*^» jpT'fp'sie frr tl e S^if wvrr^ * n*^ral t he* gt'amxt re’oti'ntF and hndge*' estimates of 
whel)- XJ* flTrnt- 

1. Gf'n-ral ^,ui**rvi-h*n of the h. ,5d-*|uattcm odic during t!ie ahs-cnco of the Surveyor- 

fir r.**? A I* 

r?f ihi^ S *} j^ riu* • ndr ii? , d rigoi;ojn^t*'iv^'^l Surv^'^F, would ho 
!• To Supoprintend thi» working tlw tTigonoiie-lricnl and i^cionlific Ifmnch* 

2* T<» iindit tlm nc' nnt’i rf branch- 

h. 7V> pmpvre the hudg/'t for that branch. 

d- To g»ti<~ralty 2 t 3 j> rlntend th" dntwilig and rej»radiioIng onicc** at Dohra. 
b. To rnpt tin* end tb^ iii=^trtJction of Imjerial and I’roxdncial oHlcerF in theoretical 
surveying, Jjnd »j>/eh*il1y ll^c Initning of n**^5*>tant*t for Ins own branch* 

0. 7hc jr:n|>c-etb>n field putics* 

31. Tlic dtttie*.;^ of the SiipfTtntcndeiit, Oad^iFtral Snr\u>y‘r, would he— 

3* To ruperintoivd ihewoTking of the cadastral parties in XJengal mid JJurmn. 

2^ To ♦tijK.'rinb nd the Kenf-al draw ing ofTice and to net ns gmeral advisor to the 
B»irveyor.Oon«*rrtl and ruch lj>cal Govominent f» as may require luformatiou xvitli 
regjiTtl to fir-rial rurv’eyK. 

S. To Ir.aiu tho Irnporiat and Provincitt! o/ncern required for eucli survoye, aud^ to 
recruit and train t!»o jirccffrary* suhordiuato fcialF. 
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32. Ztsi of Jmp&Ttal Olpeers of the Survey of In<Zia xatder viy scheme. 

f 1 Sarvcyor-GcTicmU 

i l DopatV Sarveyor-Gcncral. 
i Personal Assistant to tlio Deputy Surveyor-General. 

1 OITicor in charge hcad-qnnrters Dravring. Engraving and Map Pecord and 
iFsue Offices. ^ , 

I 1 Officer in charge Photographic and Tiithographio and hiatuematical Xustrumeut 
J Oflicos, Calcutta. ^ ^ 

1 As'*5i.tant tn the officer in charge Photographic and Lithographic and Mathe- 
matical Instrument Offices, Calcutta. 

1 Officer in charge Zsorth-West Frontier and trans-froutier map compilation and 
records. 


^ETead^q^ucirlers sCaf 


7 

L-- 

ex Superintendent, Trigonometrical Surveys.^ * 

1 1 Assistant to Superintendent, Trigonometriiial Surveys. 

^Trigonometrical and ^cien--{ 1 Officer in charge Computing Office and P hoto-Zin cograph io Office, Dchra. 
ti/ic Staf^ I — 

I 3 

L— 


Field. Stojf 


4 Suporintendonts, Topographical Surveys. 
I 1 Superintendent, Cadastral Surveys. 

*"1 C 
h— 

Total StafI 15 officers. 


Fjrecutive Officers 
Total 


I 

J 


ri6 Officers in charge 15 Topo^aphical parties in India. 

* 2 Officers in charge 2 Frontier parties. 

G Officers in. charge 6 Scion+ifio C Trigonometrical) parties* 
4 Officers in charge 4, Cndaslnd parties. 

27 Excentivo Officers. 


1^27 


.A^ssistant ExccutivcOJffccrs ^ 

Total 
^Qrand Total 


pl5 for 15 Topographical parties. 

2 for 2 Supplementary Survey Detachments. 

4 for 2 Frontier parties- 

2 for 2 {Trigonometrical) Scientific parties, G. T. iri angulation nnd levelling and 
mnguelic parties. 

1 spaie officer for Cadastral Surveys. 


2-4 Assistant Executive OJHcera. 
l^GG officers of the Itnjwrial Eranch. 

33. JPrcvinctal and Siibordinaie Services—^ 

13y the July Green*' I^ist the ‘Provincial Service consists of— « 

F resent Sireriffih. 


2 Extra Deputy Super intend cuts, Ist grade. 

5 ,, 2cid ,, 

G (2 Eupomumerary) ALSsistant Superintendents, 

6 
O 

15 
17 
23 
23 
27 
29 


Sab 


1st grade. 
2nd ,, 
3rd „ 
4th „ 
6th 

GtH „ 
1st „ 
2nd „ 
3rd ,, 


Total 169 


of vrliich 4 appointments are vacant, namely, those of tho Extra Depnty Superintendent^,. 
• Isl grade, and 2 in the 4th grade of Extra Assistant Superintendents, the pilot appoint- 

ments in the Imperial Scrvico not having yet gone enfficiently high to enable the 
Provincial appointments to he filled, and there are two vacancies nt the bottom of the 
list duo to death and retirement. 

Thoir distrihution is as follows i— 

{1) Topegrnphical and Frontier Surveys-. , ^ ... ... 

Scientific or Trigonocaelrical Sniveys ’ ... ... 

(2) Cadastral Surveys 

(31 On deputation or tvorhing under I»ocal Government but not seconded 
liVith Head-quarters or other drawing offices, etc. ... 

'With Trigonometrical Pranch offico ... ... 

(4> Special duty ... 

I-^ave 

Under instruction .,* ... ... ... 

(o) 'VTacancies 


Cl 

12 

29 

9 

17 

3 

X 

1 

20 

6 


.160 


This includes all the men employed in Forest Survey parties. (2) Bengal and Burma, 
and United Province*- (4) Sehtan Jliraion. <6) Four of these cannot be filled under present rule*. " 


(3) Assam 
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S4. Keorganhation Sfrcngth . — regard to l?ro\’inoial ofGcers in the futare, I estimate 
that we shaU rcquirCj all told— 


Por Topographical and Frontier Sutroys ,,, 

For Trigonometdcal or Scicalino Field parlies 
Cadastral Surveys 

On Fpescial duty withXiocal Govemmonts (say) *„ 

With TI end-quart eta dratving oflico (say) ,,, 

‘With Cirolo drawing ofTjcos ,,, 

With Trigonomotncal liraucK oflico ••• 

Under instruction to fill vacancies and for casualties and leave 
For special duties . ,,, 

For t?jo Forest Survey drawing olTico 


Total 


110 

12 

45 

10 

5 

8 

d. 

25 

5 

2 

220 


Thera will he no nso hurriedly xcOTuiting the extra officers required ; they should ho 
xeerbited proportionately to the numher of surveyors I can annually recruit and train, 

35. The total numhor of surveyors required for the Topographical parties will ho approsi- 
tnatcly 630, namely — 


S3 for each Topo^pmphical party 

... 

... 

... 

.*■ 

... «4S0 

30 for supplementary urorh 

... 

... 

... 

... 

... « 30 

40 for Frontier work ,,, 

... 



... 

... = 40 

80 tindicr training 

... 

... 

... 

... 

... = SO 





Total 

G30 


I have assumed in these calculations throughout that Forest Surveys as a branch will 
cease to exists and that the worlc will gen orally he on the ordinary scale of topographical 
survey, only special areas being surveyed out of turn or on special scales to meet tho urgent 
requirements of tho Forest D opart mciit. 


30. GUrical J^ttalUsIuncnf , — Wilh regard to the drawing and the clerical cstablishmonts 
f>£ tlio lieaa-qHarters offices at Calcutta and Dcliraj cliaagcs arc most necessary, oven if no 
cliango is made in tiio superintcndcnco and locale of these offices. Some years ago in 
conseqnenco of the clerks in some of tho smailcr offices not having equally good prospects as 
those of tho Surveyor-Gonoral’s office. General Strahan put forward a scheme amalgamating 
on one list the clerical establishments of the Surveyor-Gencrare, Deputy Sur^yor- 
General's, Draiving, Photographic and Lithographic, hfathematical Instrument and Debra 
offices, with tho result that wo have now many clerks drawing far more pay than they will 
ever ho worth, and others for whom there is little prospect of tho promotion they deserve, 
and the sjstcm works extremely badly. The establishment is too small to apply the rules ot 
the Secretariat offices to it, and tho powers of tho Survcyov-Gonoral are too restricted ; 
he cannot even employ (as far as I laiow) temporary clerks in case of emergen^, and 
the system of reerniting from unpaid apprentices, and allowing such men to nse through 
tho various grades, possibly to tbc top of Ibo tree, was inndvised, and as a consequence we now 
find our offices full of clerks ot the most limited attainments, most of them being hut 
copyists. Tlio system has of late years proved so disastrous that a oortam number of superior 

clerks have been brought in from outside and put into some of responsible positions, and 

every promotion, temporary or permanent, now requires reforonco to one or other of the otbeers 
in charge ot tho sah-offices, fliough all promotions must ho made by the Surveyor-General, and 
the officers in charge of tho siih-offlces, drawing, photograpliic and lithographic., etc., have not 
sufficient power over their clerical establishment. If wo change tho present organisation of the 
Imperial staff, wo should also change that of tho olorloal, and maUo each office as re,^ ^ 
clcnoal cBlahlishment independent of tho other, and tho same system should apply to the drawing 
offices at Calcutta, Debra and the North-West Prontict drawing office j addition to tho 



lldfi 


fixed api>oint£neii«s id cacli office, tlio Sorvoyor-Goncral should have power to sanotion the 
temporary emplopmont oF extra clerks mid draftsmen at any time, subject to the limits o£ his 
snnetioned Imdgct grants, without reference to tho Govemmont o£ Xndia. 

37 ^ Jflecesi Offices.— to the present timo there have Been no regular offices or recess 
quarters for tho hold parties, .and each party has had to find and rent from year to year such 
private dwollmg-house accoraznodatiorL for its office as it could in tho station at which it was 
ordered to recess. I have never seen, yet a thoroughly suitable office of this description, and 
none of them have, as far as I Icnow, over had suitable storage accommodation and furniture. 
lEvery party has, in its personnel audits accommodation, lived from hand to mouth, the person- 
nel being dependent on tho sudden calls of Government for special or new surveys, which 
necessitate the formation of new parties or detachments at tho expense of the existing ones, 
and the accommodation being dependent on the will of tho landlord. 

38. Of late years instead of increasing the Imperial Service to meet the extra work that 
been required of the Department, it has been decreased. The prospects and pay of the 

^Provincial Service have been improved at the expense of the Imperial, but this has in no way 

strengthened the Department, far from it. Tho Provincial Service officers who have benefited 

or will benefit by the change are mcstly too old and too exhausted, to bo in any. way suitable 
for topographical field work, and would never have been, in my opinion, satisfactory officers 
in charge of parties, 

39. Sujtply of ientsy etc^ As regards tents, I would recommend that all tents for tho use 

of tho Dei^artmcnt be in future sux>plicd at Government expense, and issued to parties by 
the Circle officer in accordance with the requirements of the party. The Circle officer, when 
inspecting, 'will have to see that these are in proper order and that no unnecessary tents are 
emplo^'cd. The Civil Service Regulations regarding carriage of tents and camp equipment 
shoxild ho modified. 

* 10 . Suggestions for immediate action. If the Committee agree to my echemo generally,. 

I 'would ask that tho Surveyor-General may be authorised to nominate one Imperial officer 
of standing to visit tho various Circle centres and in conjunction with tho local authorities 
draw up a scheme for tho accommodation of the various parties and offices in each Circle ; 
he would have to select sites and got out plans and estimates of buildings, etc. 

I would also ask that the Surveyor-General he authorised to appoint one Imperial and 
from four to eight Provincial officers to recruit and start training the sub-surveyors that 
will be required 'within tho next year or two, one or two officers for each Circle in accordance 
with the number of recruits obtained. 

Tho military authorities should also he approached with a view to arranging for the 
supply of a certain number of sepoys or non-commissioned officers from tho regiments in' 
each circle for employment in the Survey Department. As much of tho work is being 
done for military purposes, they sho'uld be only too willing to afford the Surveyor- General 
all possible assistance in this direction. 

^1. J?rovinciat Service^ It has always seemed to mo most necessary to encourage thrift 

in the Provincial Service, and more than otic officer, one quite a junior one in that service, 
has approached me on tho subject, and I would strongly recommend that a fixed proportion 
of the pay of every officer be deducted monthly and invested in some Governraont security 
for him from the very commencement of Ins sorvice- 

Xt should be illegal to borrow money on tho savings thus accruing. The present system 
of Dife Insizranee is, in m 3 - opinion, in many eases but a trap for getting men into debt 5 
thev- insure their lives for the purpose of borrowing money and in consequence become 
more and in ora involved in debt. 

I would also recommend that evciy European or Eurasian officer of the Provincial 
Service bo eotnpviUorUy made to join the so-callcd Volunteer Corps. If wc have Circles; 
such as 1 have advocated, each Circle head-quarters should bo able to thru out from'25 to 30 
voUmfecre, aud promot.ion in tho department should to some extent dojjend on effioienoy 
as a volimte- r. 

DjcniiA Dux; 

7:hc Sdth Zlarc^ IBOo. 


I 


P* P. IjOI^GE, Xtieutt-Colonelf 





AddeiKinm s7towitiff Zieutenanl^CoIonel Zotiffe^i calcftlaitons of areas and cost rates for eac?d 

class of survey^ 

jExjilanai{o7t*—^lL^ ComtnitfceoVoIassiSchtion of the areas in India reqmrio^ survey, 
TCBUTvey, supplementary survey and revision is depicted^ as far as the scale will allow, on the 
map opposite. It is very difficult in some tracts to decide what should be resurvey and 
what revision, and Xiieutennnt- Colonel Ijongo "wiBhes it to be understodd that the figures of 
cost' arc estimates only,- as there is' no actual experience of various classes of the work in 
different parts of India to rely upon. » 


iSnjTimary of areas and cost of each class of survey ^er yt-onyf. 


Group 

Ko. 

Survey. 

Eesarvry. 

Itevislon. 

Supploidcjitary. 

JTo survey 

ni; , 

presents 

Total. 

I 


59,700 1 

44,400 


3'8,400 

34*0,500 

Rs. 37,93,000 

1 

1 

20,93,000 

-1,83,600 

i3,86,100 

' 95,000 

68,50,700 

' II 

sq- m. 73,200 

150,000 

170,000 , 

... 

1 

1 

405,800 

Rs. 10,89,900 

4G,9S,000 

1 

17,03,000 

1 

... 

75,50,900 

III 

1 sq. m. 152,300 

1 

188,800 

45,900 

... 

ia,ooo 1 

399,000 

Rs.4*8,39,000 i 

46,90,800 

4,85,800 

i 

- 1 

99,71,100 

IV 

Rq.m.209,200 

i 

73,900 

1 

... 

— ^ 1 

169,400 

85,500 

628,000 

Bs.83,G8,000 

24,05,600 j 

j 

... 

19,86,000 

... 

, 1,38,18,600 

1 

1 

Alllnaia 

cIuEtan 

rroatit 

, excluding tlnla- 
1 mid K^ortU-Wcsfc 
?r tribal area. 

... 



... 

1.673,300 
square miles. 


Its. 

3,71,91,200 


37 , 101.200 

l,G7G.80O 

or an average cost of Rs. 22 per square mile for the whole of India. 

ABsrnning tlie total cost at 37a lakhs of ropoos and that the survey is to be completed in 
30 ycarsj it tneane aa expenditure of roughly 18 i lakhs per annum of ■which 

lakhs per annum. 

5 3, u 
di 7> « 


Group 1 requires 


3 

4i 


39 


9> 

9f 

93 
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Ghoitp X*—jireas^ 


JProviiicc or Stale. 

Survey. 

Resurvoy* 


Supple- 

mentary 

Borvey- 

[ No survey 
required 
at present. 

1 Total. 

RnnA-aKs. 

rttnjah nnd K’orth-'West 
Frontier Froviooe* 

Sq. miles. ; 
G,OO0 

Sq. miles. 
20,600 

Sq. miles. ' 
21,000 
m. 

Sq. miles. 
63,000 

Sq. miles. 
31,600 

Sq. miles. 
147,100 

i 


United Provinces ... 

4.200 

33,100 

19,800 

4S,3tX) 

6,800 

112.200 


Ivaslixnir 

80,900 

... 

... 

... i 

... 

80,000 


Total 

91,100 

69,700 

41,400 j 

106,900 

33,400 

310,500 



Of tlio tota.1 area, of 340^500 Fq^uaro miles, tlie survey of 38,400 square miles Las Leen lately 
completed, so tLat 30^,100 square miles remaiu to be dealt vrith. 

Xn this gxoup I Lad also placed originally BalucListan and tLo tribal areas of the 
X^ortU-'W'est ITrontier 3?roviiico, but these areas ai*G so involved with otLer than survey 
considerations, and the work is of so cooHdential a nature, tliat I Lavo decided that all ^sueli 
areas should. La dealt ■with by special parties working under thc'vdirect orders of the Surveyor- 
Ocneral, who will, I presume, be generally with tho head-quarters of tbo Goverirment of India, 
in close touch the Foreign Department and Quarter ISIaster General's Department* 

Gnoijp X.^^Cost of" surveys. ^ 


1 

Province, 

Survey. 

Ro -survey. 

Revision 

survey- 

Supplemen- 

tary 

survey. 

Cost for 
Province of 
each class. 

Scale of 
survey and 
cost-rate. 

* 

Punjab nnQ North-West Frontier 
I'rovincc* 

Sq- miles, 

G,C03 

Sq. miles. 

Sq. miles. 

Sq. miles. 

Rg. 

2,40,000 

At R6.40 
per sq. tniJe. 
I'' = 1 mile. 

Ditto ... 

... 

26,600 

... 

... 

11,97,000 

At Rs« 45 per 
j’q. mile. 

2^ = 1 mile. 

Ditto Revision 

Ditto trapping 

... 

... 

24,600 

10,000 

i 

2,46,000 

95,000 

At Rb. lO per 
eq. mile. 

Mostly on 
2" scale, 

part on 1*^. 

At Rs. 5 per 
Bq. mile. 

Ditto ... ... ^ 

... 

1 

... 

1 41,100 

f 

14,500 

6,01,500 

1,45,000 

j 

At Re. 35 per 
pq- mile. 

2’ =. 1 Tnilo, 
At Rb. lo per 
sq. mile. 

Total 


... 

... 

... 

25,34,500 I 























































Geoui? H* — Areas, 


Nome oE Province. 

Snrvc3*. 

Jlc-siirvcy- 

Tlcvision 
finrvej . 

Stipplo- 
meiitaiy 
R-nr c 

ISO 

ft-urvey 
I'equirod 
at prc“ 1 
sent . 

Total. 

XlrrMAnETs. 

Portibny ... 

Sq. miles. 

2,700 

■ 


Sq. miles. 

Sq. miles. 

Sq- miles. 

ld3,SOO 

Pmclicalb* all 
on 2^, but re- 
vision will he 
liea\y. 

Sind 

(fT)18,lCO 

i 

(*) 31,900 


... 

o3,000 

Co) >raps on 
scale avnilahle. 
C6) flight revi- 
sion . 

Central XnOia and llajpu- 
f atm 

(c) 62,dOO 

los.eoo 

... 

... 

... 

209,000 

(c) De.scrt area ; 
great part 
surveyed on 
scale. 

Total 

73,200 

150,000 

170,000 

... 

... 

405,800 



Group II Cost of snrvct/s. 


Province. 


Survey. | 

Ro-snrvcy . 

Revision 

survey’-. 

Cost for 
Province of 
each class. 

Scale of survey- nnd cosfc-mto. 

Bombay ... 

... 

Sq. miles. [ 
2,700 

Sq. miles. 

Sq. miles. 

Rs. 

32. lOO 

At Rs- 12 per square mile, 2" 
scale. 

Bombay 

... 


... 

i 141,100 

10,93,200 

At Rs. 12 per square mile. 

Sind 

... 

18,100 

... 

... 

2,71,500 

1 Rs. 15 per sqnaro mile, 2 ,^ scale. 

1 

Sind 

... 

... 

... 

31.900 

C9,SOO 

Rs- 2 per square mile- 

Central India and 
tana- 

EaJpU- 

52,100 

i 

... 

7,SO,OCJO 

Rs-15 per square mile, 1" scale. 

Central India and 
tana. 

Tl ajpn- 

... 

156.C00 

* - 

4G,98,OCO 

K<*. 30 per square mile, 2'' acnlo. 

Total 

-* 

... 

... 

... 

75,50,900 



Ii\ Bombay tlio Belgaum and Soutli ^Inratlia survey cost K-s. 22*5 per square mile for 
SljOSS square miles on the 2"' scale. He vision should not cost more than Its. lO per square 
mile 


Outcli survey cost Its. S4r-4> per sq. raile^ 2'^ scale. 

Deccan „ a, ,, S5-4- ,, „ 

jj ij 99 ,, „ ,, 

These latter sxirveys liavo feu- or no heights, and will require a good deal of revision, the 

cost will not be less than Its. 12 per square mile, though they arc probably the mo^^t detailed 

surveys in India. 
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^ Guour II. — Cosi^rates^ 

JBomhay, Sind^ Central India and Rnjpntana , — In Bombay tbe last surveys are praoLieally 
-all on tbe scale ^'^=1 mile^ and, we, I think, will agree that the revision should ba on the same 
scale, - ' 

Thereis about 3,000 square miles on the scale only in the extreme north-west border- 
ing on Sind and about 3,000 on. the 1''' scale bordering the Central India Agency, 

The cost-rates fot these surveys are as follows, taking the mean of the rates for as many 
years as I can get from the records : — 

Scare. 


ISTame o£ Party oi* District, 

i Triangn- 
1 iation. 

Traversing. '■ 

per pqunro 

Detail 

survey, 

milo. 

! 

Total. 1 

Dstimaled cost of 
revision. 

lO and XI parties. 

Bombay (KevenuG}, 1877-1883 ... 

... 


... 

' Bb. 

27*4 

Bs. 10 io 12 per square mile. 

Belg^iutn and Gn^rat (Topograph- 
ical), 1883-18^2. 

1 

7*2 

1 6*3 

1 

22-5 

36*0 

t$ 

Catch, 1883-1888 

7'8 

j 

13*1 

13 5 

34,-4 

i 

1 »* 

Dcccan, 1883-1886 

8*9 

1 6*6 

19 9 

j 

36*4 


. South. jVIarat ha, 1884-1896 


1 

5-6 1 

16 0 

28*6 

1 99 

Mean 


7-9 

18-0 

33*6 

! 

- 


In Central India the cost-rates are not obtainable, but work for ^ seasons in Malwa 
•cost Ks. 37*6 per square mile. 

In Rajpiitana, in 1883-188G, it cost approximately Rps. 20 per square mile. 

1883-1884‘ is the 1st year in which cost-rates are given in the report 

In Sind from 1805 to 190S inclusive, tbe cost-rates for 2" work works out per square mile 

-at— 


ITriaDgulnt-icis. Tx’Bverslng, Detail survey. Total, 

probably^ 10*8 14 7 S5 5 

The cost-rate for h" work in the desert of Sind works out per square mile at about—— 


Trianjxalation.f ' Travt^rsing-. 


8 


mi I 

On tbo 1" scale it is about 

8 j 2 vn \ 


Detail survey- 
4‘3 


10*4 


Total. 

12-3 


= 18-4 


X H - 6 M) 


In order to survey the deserts of Sind and Bajputana on the scale. 
wato of Rs, 15-4 per sqvmre mile will be Eudieient- This would enable us to have a complete 
1 map of Sind and Rajputana. 

In 1S82-8B in Rajputana the cost-rates for 1^^ work worked out per square mile at a out 


Triangulalion . 

Traversing. 

Detail survey. 

Total. 

3*8 


18*8 

22 6 


.On the scale 

in desert it is about 


3*8 


4*6 

1 8*3 


X = 12*4 (B) 


A q- B for in desert. 
_lS*o 12'4 30-9 

= 16*4 

2 


2 
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Gnotrr III. Areas^ 


Unmo of Pro- 
-vinca or State. 

Sar%-ey* | 

Ke-rarrey. 

It cvi«ion 
Bnrvc3*. 

Snpple- 
ii>CDt.T.ry ; 
survey* 

No survey 
at present 
required. 

Total. 

XlGSfAnKS. 

Hyderabad «..* 

82,700 

... 

i 

... 

... 

82,700 

1 

IBerar ... 

17,700 


1 - 

... 

... 

17,700 

■ 

^lyEore 

... 

! 

I 29,400 

1 


... 

29,400 


Coorg 

1,000 

... I ... 

... 

... 

1,600 


Central I^rovinces 

! ‘ 

23,300 i 80,600 | 

^ 

... 

(a) 12,000 

115,900 

{o) Heccnt survey 
and in progress. 

Madras 

27,000 

1 108,200 

j 

|(i) 16,600 



151,700 

(^) Sui^’-eyed by 

i'orest Surv’cy 

Party 16,088 

sqtiaro miles of 
this area. 

Total --- 

lr>2,soo 

188,800 1 45,000 

... 

12,000 

S09,000 

- 


Of which arofis 12,000 square railes is now work, nnd will not require revision in the 1st edi- 
tion of tlie new Geries, leaving- 5387,000 square miles to be dealt 


In the Central I^rovinces tliero lias been a good deal of forest survey work wliicli, 
liowcver, will, I think, have to come under ,tbe term revision^ tboiigb it will be mostly for 
lieigbis and contouring : 

G-Koup IlX.“-C?ojr^ of surveys. 


Province. 

Survey. 

Pc- survey. 

Itcvielon 

eurvey. 

[Cost for Provinco 
of caclj class. 

Sculc of surrey aud cost-rato. 


Sq- miles 

Sq. miles. 

Sq. miles. 

Ps. 


H y dcral lad 

1 82,700 

... 

... 

24,81,000 

2'‘'=;1 m., Ps. 30 per cq. m. 

Perar ... 

17,700 

... 


5,81,000 

2*' = 1 ni., Pg. so per sq. m. 

^fysore 

... 

... 

29,400 1 

8,52,800 

1'’'^ = ! m., Rs, 12 per sq. m. 

Coorg ... 

1,600 

... 

... 

48,000 

1" = 1 m,, Ps. SO per sq. m. 

Central Pro^■^ncos 

2S,300 

... 

... 

0,99,000 

2’'=! m., Rs. SO per sq. m. 

Central Provinces 

... 

80,00 0 

... 

14,50,800 

m., Rs. 18 per pq. m. 

IMadras ... 

m- 

27,000 

... 

... 

10,80,000 

2"=1 m.. Kg, 40 per sq, m- 

^Indras ... 

... 

108,200 

- - - 

32,46,000 

2'''=! m., Rs. SO per sq. m. 

Madras ... 

... 

... 

16,500 

82,500 

2'' = 1 m., Rs. 5 per sq. m. 

Total 

... 

... 


99,71,100 
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Group IV, — Areas, 


liamo of province. 



Rorisiem 

Bwrrey, 

Snpplo- 

incntary 

snrrcj. 

No snrrej 
require 1 at 
present. 

Total. 


Bnrma .*• 

141,500 

2,700 

“Mono at 
present. 

29,700 

83,300 

237,200 square miles. 

A5;sam 

38,200 

21,600 1 


0,400 

2,200 

71,300 

ff 

Bengal ».• 

20,400 

49,700 ; 

1 

j 

120,300 

... 

196,400 

s» 

Andamfctis and KJeobat^ 

3.100 

1 

1 

... 

... 

3,100 

l> 

Total ... 1 

209,200 j 

lIQQQI 

m 

169,400 

85,500 

638,000 

'■ 


ot which arcfi and SSjSOO square mi!c5=S5,o00 Bquaro luilos^ need not be considered at. 

present, as the work; is modom^ lUiis leaves 442^,500 square milos to he dealt with- 


Group IV,— C7o3^ of surveys. 


Province. 

Survej. 

Rc-sur- 

VC7- 

Revidon 
ear Toy. 

Sapple- 

montnry 

fiQTVOy, 

Cost for Prorinco 
of each 
class. 

Scale of survey and cost- 
rate. 



Sq. miles 

Sq. miles. 

Sq . miles 

Sq , milcs^ 

Bs. 


Bengal 

... 

20.400 

... 

... 

... 

10,60,000 

Rs. 40 ; 2^ scale. 

Bengal ... 

... 

... 

49,700 

... 

... 

17,39,600 

Rs. 36 ! 2 „ 

jJlostly only on 1” uovr.- 

Eengar 


... 

... 

... 

120,300 

12,03,000 

Rs. 10; 2’ scale. 

Banna 


141.GOO 

... 

... 

... 

6G.CO,000 

„ 40; „ 

Borma ... 


... 

2,700 

... 

... 

1 81,000 

1 „ SO ; r „ 

Barma ... 


... 

... 

... 

29,700 

1 6,94,000 

„ 20 ; r « 

Aflsam 


38,200 

... 

... 

1 

36,28,000 

„ 40 ; V „ 

Assam 


... 

21,603 

• •• 

... 

G,45,000 

„ 30; r 

Assam 


*•« 

... 

••• 

9,400 

1,83,000 

20; V „ 

Andamans, etc.. 


3,100 

... 

... 

... 

1,24.000 

„ 40; r „ 

Total 


... 

i 

... 

... 

1,28,18,600 




























<3rB Tri angtila 
d Trnv'crBinc-* 
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Por tlio esecxition o£ tlio ^vork m 20 years, I should, I conslderj require in — 



Imperial 

oQicets. 

PxOTipcUl 

ofTLccrs. 

Oircic J cr l^orOtcrn Circle, 



1 party o£ full slrcnglli for Kashmir ,,, 

2 

7 

1 party of full ftrength, the coonlry Tvest of longitudo 75 *„ ... 

2 

7 

1 party of modlGed Etrengthj the cotintry east of lonKitodo 75 ,,, 

2 

5 

1 special party for the supple men t ary vrorlc in Iho United Provinces ... 

1 

2 

Total 

7 

21 

1 have put a special parly for tho supplomcntary worlr, as I consider this «thould bo 
carried oat at once before the pet too antiquated. 'I'ltis K-ork would pro- 

bably not occupy n&any years, ami ibc nion wnn’d ibcn bo arailntlo for other 
work or for transfer to similar work in otberPtovinces. 

Circle XT or TFcsterft Circle* 



1 would require 4 parlies of ino<lirird slrcnpjtb* The work in this Circle la all 

8 

24 

original sutv'O^’, re-survey or revision survey- t* may bo possibb^ to rcduco tho 
number of turvCyorF, bat if must be rrmeinberf'd ilinL Iborc wdl bo tho mapping 
of 403^600 sQnnrc miles rouehly to he done in rO years or i0,^125 pqunio miles per 
annum or at the rate of 6,100 square mil* s j> 2 r patty on Iho scale which is very 

large. 

1 1 


Total 

8 

24 

Circle JTI vr the Southern Circfc. 



1 Tull parly for Hyderabad and Be rar ... .>■ 

o 

7 

1 Modified party for Central Provinces and Madras, norlli of latitude IS® 

2 

5 

1 Modified parly for Myj^ora and Madras, north of Inlitude 12® 

2 

6 

1 Modified parly for Mysore and Madras, coulb of latitude 12* 

2 

G 


8 

23 

Circle XK or the JJiastern Circle, 


■ 

3 Pull parties with 1 spare Imperial oniccr for work in Barma and Assam «•* 

7 

21 

1 Pull party for Bengal ... ... ... ... 

2 

7 

1 epccial revising dctachmont for the suxplcmcntury work ... ... ••• 

1 

4 

Total 

10 

32 

Total for Topographical Parlies within Indian litnlle ... *** 

33 

100 


p, B- IjONGE, Zieut,-Cot.i 
















124 


Appendix B- 

Sir Johk Parquiiaiisok’s scheme tor the Revision oj? the Topogeaphicai. 
Maps of Ineia anb the organisation REQuraEn. 


1. The basis o£ the estimates o£ areas and work for each party is taken^partly from the 
Prelitninaiy Report of the carRer Committee ; partly from the Green Boot shewing the 
present strength of the topographical parties of. the Indian Survey; rfud partly from the 
tables* which accompany the report dated Rehra Dun, the 34tli IMarch 1906, of the Surveyor- 
General of India as to the areas and c5asses of survey (under four heads Survey/' Re-sur- 
vey/^ KeviFiou/' and " Supplementary/") which after an examination of the existing’ maps^ 
have been considered to be applicable to the future 'work of revision of all the 1-inch standard 
sheets of India. 

S. The estimate and distribution of parties arc not at all founded on '^^Cost Bates/' but on 
the rates of progress and amount of work done in the past by the various parties who have been 
already employed on similar 'ivork. It is admitted that of some classes of work done there has 
hardly been sufficient experience- But the same objection applies to “ Cost Rates/' upon 
■which the Surveyor-General of India bases his estimates and proposals, and in the case of 
the latter there is the further objection that it is often difficult to say how much they include, 
as to cost of superintcndcnco, etc* IV ly own estimates, tbereEoro, must bo considered 
as a check upon those of the Surveyor-General, as they have been prepared from entirely 
different da tu- 
ff- From the Report of the earlier Committee of 1904*, and from one or two other sources, 
but mainly from the former, I have made the following notes of the average rates of progress 
per season of topographical parties : — 


fl) Now survey, 2"' 
Ditto 

(2) New survey, 1” 
, Ditto 

( 3 ) Rc-survey, 2 * 

(4) Ditto r 
Ditto 


Assam aud Burroa 


As cam and Burma 


Assam and Burma 


<5) SapploTOcntary survey 


Ditto 

(6) Revision,,. 
Ditto 


Asjam and Borina 


Assam and Burma 


2,000 E<i«aro miles 

60 per cent, added. 
... 3,000 

1,400 


3,100 

2,700 

Mt 

4,000 

1,700 


2^600 

2,700 

1* 

4,000 

3, GOO 

t* 

5,000 

2,600 


3,700 

4,000 

• i 

OfiOO 

3,200 

f > 

... 4,S00 

4.250 

f > 

0,500 

3.600 

>t 

5,200 

10,000 

tt 

15,000 


(7) Revision Fpecial of recent work like Bengal 15 000 

where the maps are good 10,G>J0 « ••• * 

The ahovo entries in roman typo represent the annual rates o£ progress o£ parties until the 
present average Elrength ; hut it is propesod for tlio organisation, wltich wi ° 

the revision all over India, to increase that strength by 50 per cent. con-espo 

increase of progress and out-put will thon naturally bo expected, .and I have entered in 
in the second column ahovo the rates o£ annual progress which will thus result. 

It is upon these that the proposed areas, distribution, etc., shewn onthom. p pp 
the^next page and on the tabular statement on page 180 are based. 

/ It has been said above that it is proposed to increase by oO per c^t- tho j 

future revision) of each topographioal party, and to add to each a tirsten^Th 

penal offieor. The following will show tho stronglb and cost of tho moreased p J - 
and cast, as liero shown of an existing party are taken from an esamma i n — 


ride pages IIG— 121 antff- 



X25 


cost^ ctc.j givon in the latc?fit Green of *thc Surrey of India, nn averago being struck 

ns nearly as I can : 




Imperial 

ofRccrs. 

Provincial 

officers. 

Surveyor g. 

1 

l>raf<;s. 

men. 

Ivlinlaslg, j 
etc. 

Cfost (nnnnal 
avemgo}. 








Rs, 

Ptesent ctrcngtli ... 

... 

1 

G 

20 

1 14. 

266 

1,03,000 

Proposctl incTcdso... 

... 

X 

2k 

lb 

7 

xes 

60,000 

futuio rsttvhlislimcnt 

... 


7i 

say 8 

1 

zo 

1 21 

i 


j X,5jO,OOb 


I rnay add that, especially as to 'Provincial oflicerfiy tho averago Present strength '' given 
above seems to exceed proportionally the numhers given as to the strctigth of a full survey 
party costing lis- 90,000 a year in the Itoport of the preliminary, or earlier, Corumitteo of 

loot. 


Ij. It is not proposed in the future organisatioif to have any parties smaller than "full 
parties- \Vith a ilxed area in which olhccrs have to work, tho Commanding Officer ‘ of each 
party will have fall power to divide or detach smaller sections in any way which he may con- 
sider most advantageous for his work. Under the condition of parties of dUfcrenfc size, it will 
evidently bo much more diflzciilt to compare and check tho periodical outtrirxi of each. 

C- As the Committee arc aware, rny first proposal was to divide tho whole of India into 
rectangular blocks from west to east according to the number of parties available, and to tell 
oCf a party to each block to complete tho revision of the I-iuch map within the timo which may 
ho fixed by tho Oovornmont of India- This method, however, has been Tendered inexpedient 
by tho fact that all tho existing maps of India have been examined by tbe Coinmittco by 
Provinces, and their existing state and tho amount of revision they arc likely to require, have 
all licca assessed by Provinces; and the tables prepared by the Surveyor-General to shc%v what 
they arc likely to require, are also prepared by Pro\dncGS or Ijocal Governments. As tho 
whole basis of tho estimate of tho strength and timo required for tho revision must depend 
xipon the amount of work which may have to T>o expended on the existing maps, it follows 
from the above that my own estimate must he drawn up mainly by Provinces and Xiocal 
Governments, modified, so far as may bo necessary, by the amount of work which each party 
can do within a Bpecified time. Bvit no change is thereby intended to be made in the principle 
which the Committee has agreed upon, namely, that Provincial and Local Governments should 
linvc no power of interrcrenco with the revision of the topographical maps. 

7. Tho table on page 130, which shows the areas allotted to the various parties and the 
number of years in which the revision is expected to bo completed, has been prepared in the 
following waj' t 

The classes of the work required are taken, from the assessments made for the Province 
by the Committee, and contained in tbe tables above mentioned drawn up by the Surveyor- 
General : to these are applied the annual rates of progress laid down above in italics in pora- 
grajdi 3 : the average rate of progress for the whole Province is then struck : and the total 
area of the Province divided by this average annual rate in square miles gives tho numher of 
years which one i>arty will require to complete the whole of the revision of that Province. 


Taking ^fadras as an example i tho table showing classes of survey required, gives for 

IMadras, see pnge 120 of tho Survey or- General's Tables ; 


Tlie Sa'^cycr-Qcxi^ ral*« r^”fT sVct-iIc arirM a** 

VC’T'S-^IUc-e. Tli** acc'ial »! 1"% 'no.l T=itst!a 

s'lcxrc S’ticf f,r the t.trarat. 

c. A. uAnnox- 


15,700 sq-aaTc miles 
11J?,C03 „ ^ 


and 15,372 


Snrvoy'* on tho 2*' ecalc (1)^ 

** itesurvey on the 2" 
rcalo (2) j 

'* Povision specially 

easy of recent good 
maps (3>. 


Xol,G75 square mile?, total area. 
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Tlio nvt-es 5a italics in paragraph S of this paper ffivo 3,000 sqviare miles a year as the 
annual rate of progress for (1) j 4,000 square miles a year for (2) ; and i5,000>quare miles a 
year for (8), 

Tbo proportions o£ eocli class nro thus nppro^cimately and ^V* of vrhblo area 

of tbe Province; and at 3,000, VV 4-,000, and at 15,000 are found to give a mean 
annual rate for th© vidiolo Province of 5,000 square mUos as tlie annual rate of progress for 
eacb parly employed in tlio Province, The whole area of the Province 151,675 square miles 
divided by 6,000 square miles thus gives 80i years as the period which one party would require 
to revise tho Province. Thus if the j>eriod of revision is restricted to 25 years, about 26,000 
square miles or live years' work must bo assigned to another party to revise. 

The above considerations will explain wh)^ as a referenco to the map will shew, there 
are so great differences in tho area? allotted to the several patties ; see for instance the allotment 
of parties Ho. 7, Brngal, and Ho. 8, Assam, 

8, The time assumed for the completion of the revision is 2-5 years. 1 gave in the 
stateirieht, which I made at Calcutta in Pebrutlry last, the reason why that 
period npj^ars to me not to he toO long for intermediate and periodic revisions 
of the maps, mirncly, the simple reason that in most districts the maps remain good 
chough for practical purposes for that time after thcir publication or revision. The present case, 
however, of a hrst general revision is different, and it will ho for tho Government of India to 
decide what the period is to bo. One element is that of cost j if the Government of India 
decide on 20 years as the period over which the first revision is to extend, a simple calculation 
shews that, instead of the 15 parties required for a 25-ycar period, tho number will have to he 
18| or nn increaso of 25 per cent. ; if they decide on 15 years, tho increase will have to be to 
24 parties, or an increase in number and. cost of CO per cent. I do not of course mean that 
the total cost of tlie work will ho increased by those amounts, but that the annual proportions 
of cxpcnditxire will be thus increased. The areas allotted to each party will have to be largely 
reduced, wliilc their annual output of work will have to bo largely increased. It is also clear 
that this x>^int affects that of organisation and training. If, as is assumed in this case, the 
strength has to be increased by CO con I.* the first two or three years have to ho largely 
devoted to training recruits, and the normal or avorago output for tho whole period will not be 
reached until the third or fourth year. In order to make up for this deficiency the iucrea^e 
of slrength and output has to go on for some years longer; in tho case of a period of 15 
years probably until the middle of the term, or 7 4 years, when, as it is always practically 
impossible to discharge the increased strength of trained mon all at once at the ead of the 
period, discharges will have to begin to bring the force to tho required strength when the 
special work has to be completed. Thus in tho case of a short period for carrying out a largo 
8X>ccial work of this kind a largo number of men wdll hardly have been fully trained -wbou it 
will be necessary to began thinking about how they can bo gradually discharged; a period of 
20 years no doubt makes it easier to solve this problem : but in the case of a 25-year period 
the service gels for a still longer period the full benefit of the better and more elEcient w-ork 
of the men it bas itself trained. On the w’holc, thcroforo, I see no reason to change the opinion 
which 1 havo alwa^'s expresaed that a period of 25 years for the completion of the work now 
nudfer consideration, is a fair practical compromise hctwceii undue delay and undue haste in 
earring it out. 

0. The next point is as to cost. I have assumed ns to this point, and it is natural to do eo, 
that when a sum is given in the Green Book " as tho '' Budget*' for the year of a topo- 
graphical pnrt 3 '‘, it in eludes cver^’ thing which lins to bo expended for tbe maintonance of tbafe 
party for tbo year, not merely the men's pay, but the cost of their superintendence, the cost of 
moving them, the cost of llioir recess quarters and offices^ their camp equipment, office 
furniture, materials, and everything which is required to onahlo them to carry out their work 
ju ficM and office. In that case the method which I have adopted for arriving at future cost 
18 extremely simple. 1 find tho average present budget of a topographical party is Rs. 1,QO,000 
a year, and I am assuming, as part of my organisation, that it is to bo increased to Rs. 1,50,000 
a year. Fifteen parfics at Us. 1,50,000 givo an annual cost of Rs. 22,60,000, whiah multiplied 
»y 25 years gives a total cost oC Us. 6,62,50,000. (Expressed in sterling, these amounts come 
io £l60j000 a year, and 750, 000 for the 25 years.) 
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Taking-, as T iliink fho Committee has tkrongliont done, tke area oC Xadia as about 
1,800^000 square miles, and dividing tlio total sum of Its. 5,62^,50,000 by tbat number, we 
get tbo cost per square mile to be 61^ rupees. 

iO* Tbc Surveyor General of India takes the total cost of tbe work ns estimated by ^*^cost~ 


Tills 'Wits written \>c?foTft the effect of certain rnn^i* 
Cc*ttIoTt?i in arrns niitl cost -ratea 5ti Colonel Iionyc’s 
had been rrortctl out- Tlio reriscd 

lieurcs n.ro 

Total co*t ••• ••• Tis- 3.7X.91,20^ 

Area l,G7a,SOO ni. 

Coat-rate ... ... 22'2 per eq. ui. 

C. A. a. 


rates" at Rs. 3,56,95,508, and the total area of 
Ind-iri at l,G75,d'3:9 square miles ^ and lienee bo 
brings out the cost per square mile at 21*3 rupees 
per square mile. 


There is thus a difference of nearly 60 per cent, between tbe tnvo estimates, wbicb would 
bave been slightly increased rather than diminished, if we had both taken the same number of 
square miles as the area of India. (The total cost in sterling as brought out by the Surveyor- 

♦ practically £ 2 , 450 , 000 . General is £2,379,700*".) 

C7. A-. 13. 


reference to annual e^s^penditures, they will manifestly turn upon whether the Sur- 
veyor- Gen oralis total estimate or my total estimate of cost will turn out to be correct. I3ut 
as those estimates now stand, the annual expendituro under the estimate of the Surveyor-General 
t XTovr £ 124 ooo w ill bo £1 1 8,9851* for 20 years, and under my 

C. A. B. estimate it will be £150,000 for 25 years. 


XI- This difToTonce of 50 per cent., in the estimated cost of revising a square mile of 
country, is evidently a vital point. 

I must adhere to the correctness of my own estimate unless it can bo sheAvn 

^Firsfly. That the rates of annual progress noted in. the earlier report of 19 Od on. the 

Indian Survey are fallacious. (I may hero remark, more especially as no other member of the 
Committee has acknowledged its assistance, that this little report within its own. limited scope 
has been most useful to me, and that I have derived much assistance from it during the pro- 
ceedings of the present Committee.) h^'ow, so far ns I can gather, the information on this 
particular point must have been supplied to that former Committee by tbe Surveyor-General 
of India, and rnust consequently carry with it his authority. IVot only so, but that inform- 
ation agrees, roughly and i n fere nti ally, w^ith statements of progress occasionally entered in tho 
Surveyor- Go no ral^g annual reports, although it must be admitted that it is extremely diflSculfc 
to extract precise information on this subject from those reports, the progress entered boiug 
nearly' always of a mixed character . 

Secondli /^ — That tlio ** Ruclget " amounts entered in the ** Green Roolc’''^ as the expenditure 
are also entirely' fallacious, 

12. There is further tho element in the question that, as I have already said, cost rates,"''' 
unless strictly' defined, may often be very' misleading ; and tbo fuidhcr clement that admittedly 
there has been little experience as to the cost of tliroc divisions of the w'ork w'hicli has to be 
done, namely, Ke-survoy, Revision and Supplementary Survey'. Il^or can I check tho Surveyor- 
General's rates, because they are merely arbitrary amounts of rupees per square mile. Tlic 
strength he lay's down in x^J^i"ngraphs 32 to 35 of tho report, which accompanies his estimate, is 
also stated arbitrarily', tliat is, lie gives no data of the amount of w'ork for which that strength 
will bo required, and there is no possible means of checking it from that point of view ; while 
many of tho parties are described as of " modified, which I suppose means of indefinite, 
strength, to which no standard of annual cost can bo applied until it is known w'hat 
tho actual strength will be. It is true that it may be within the powers of the Committee 
to remit with their Report the Su.rveyor- General's estimate to the Government of India 
ct iiteradtn without remark, but I doubt if the Government of India Tvould hold 
them to be thus relieved of their Tcsponsibililies- There are other i>oints connected W'jth tho 
revision which should form tho siibjcot of estimates which can only” bo furnished by the Sur- 
veyor-General, if at all ; namely, tbe cost of the preparation in the office of the actual maps 
which arc to bo handed to tlic reviser for Ins field work ^ the cost of halving the size of tbe 
map?, which the Committee has practically decided on and the cost of cutting 2 or 3 inches 
oft the size of each map, so as to get nd or llio foot-note ahout tlio ^Madras Observatory. 
x\oiio of tlio?e items will probably cost very' much, but they’ should not he entirely ignored os 
to tlie cost involved. 


I jTiuso now leave this important subject of estimates and of cost for the consideration 
and decision of tlio Comrnitfes, and proceed toc.xplaia the orsanisatiou wWcli I would propose 
Cor carrving’ out tlio revision of the 1-inch standni-d sheets of India. 
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In tlie first plrvco I not disturb any existing* arrangement, except ivbon absolutely 

accessary, f>., I should not move a party or an o nicer or a surveyor or a building so long as 
they could, ^vbere they are at present, bo utUized for carrying on ilic work o£ revision. Tlicro 
js no doubt one ca^e rvbich might bavo caused exceptions, namely, military considerations, but 
under Ibc conditions I am to proi>osc I do not Ibink they will. 

14. Following the al>ove iwinciplc, there need not he any change as to the present 0 topo- 
graphical part it* s, except that they should at once bo instructed to recruit up to 50 per cent, 
additirnal strrngtb, except in ibe ca^^o oC the two frontier parties which scorn to he already 
nearly up to the TCt|uirod strength of surveyors. As one of the latter is likely to he always in 
the north (ISo. 11 Farty), il*^ rccc-=:s cjuarlcrs will have to bo changed from Ilangalorc. This 
party uTil have to ho notnitrilly allotted to Kashmir, but for several years it will have to 
remain r.e Inn Uy at work on thf* Not tbAVe?t FroTitif'r, Thus the stations 'will bo for these 9 
parties— 

Ko. 1 r.nrlv, ncTv in Central Prorinc^r^. to wmain Ihcro (rco 12 on uinp). 

,, 2 ,, „ hrrAr, to retrain then? (po<? 13 on tnnp). 

CJ ,, „ ,, Jt^vvc'T Ilnrnvn, to n'roain tl.f^rc (f'*'* lOon mnp). 

10 p, Fpptx ittirxna, to romT.in there (fco P on tnftp). 

11 ,, Kerth-Wr^t Vrontior, to remain Ih^r?, hut nominally for the present to take 1 on 

map, 

„ 12 „ ,» „ Sln^bto Tcn:Mn llww (s 3 on map). 

l-l ,, „ I’niied ProYincC’*, to rctnn'n there {f*p Con map). 

1ft „ ,, ,, Ivctth-lVrtt FrcntirT, to remain th'^r' (rt*e 2 on map). 

>, IS »♦ ^ >. PiinjaVp to remain Ih'rc *1 on map). 

Next come the 4 Forest VnTtic=, which iti*; agreed ap*' bo absorbed for topographical 
TTork, and ns to three rf tlie^e the cbonge^ need be very t'liglit in the matter ofstation-*- 

2;o. D r?a‘teTr>l orcr di^trirl*. to tnk.** np Unjpntor.a (fcc ft on map). 

17 r.otr in Jlnmlay, to Ink.- np Jiy»pTrdv^5a 11 on map). Kecc-is to remain Poona. 

„ 12 „ Ma-lm-.to remain 1ft on map). 

„ 20 „ „ Pmrma, to (-co H on map). tPnl 1 l>?Ucro H « now ncluaUy v’crking in n 

p'vrt of liurmTij to work). 

(All the llurma parties ^bould at Mayenyo.) 

Tims 12 mit of the 15 nlbdmcrits v.'Ould be provided for from parties now actually existing,, 
all otTlcerefl nnd oompleto, and only rerpiiriiig to lie fdled up to necossarj fitT^nj^lh in t e ca.c 


of mest of the topngmphica! pattio*^. 

Two remain unprovided for, namely. Central India — ^No. 11 on map, and Fcn^al No. 7 
cn map. As to tbe^c there i^hould, if tlie stirveyor^ employed on forc‘='fc uork are o t lo same 
chv «^3 VLB tho-o ca^].loyc^.l on topographical work, be no difTicviHy in pro\’idiiig -.0 ^ sniae 3 ^ors 

for each of tbc'^e two new parties at f*uee from the four cxi‘*ling forest parties. or t ic a 

arc sliown as having an average at present of f»S purveyors each. 

Tlie tv.-n new parties for Central India atid Bengal should bo ninnbcrod 13 an j 
numbers at pTC5j<^nl wanting on the list. Trained oflicer:? wonld be required to ^ » 

of thorn. Thoro arc available from tbo two junior oiVtcurs cinployod on the ca a^ra ..nrv cy 
• of Bjngab young c^dlccr^ being J<cnl lo take their }dnce ; there should e no ^crup 

of the pro mire for t rpagr ipbictd work, in adopting this course. ^ 00 . 131011 - 

requmnl mimhor of ofTir^ Trt for actual enmm and, riV., In. But pomo o t icsc w; , . 

0II3' entitled lo leave j ti nnet these casual lies tli'n'c wilt he^ ottiors v viral Branch 

there socm lo bo fomc omci*T8 employed on Fiibordiuate duties in the angonome ^ ‘ * 

avho are no doubt trained for topographical work, and shouhl bo diicrlc o 1 , 

tbeir places in tho Trjgonoiriclrical Brancdi being filled by young oflicer. . 
the 15 ofiic<^rs rcqtiired for command of parties pccms assured, 

1 lir.vc liillicrt-j trealcil ns a K-orve i^o, S Cstla-tral Pnrty, with Captain GolJs^rra , 
themuc-i Provhious. l.ocause T ilo not In.oiv it its surveyors arc fit to take 
■Rork. Po.fikly Fomo of tkem ^vouUl, anil in any ca.o I believe tbc party is b J 
at IVie dhpoml of the Siirvcyor-Gc neml with its othcer and pcvcu Frovinoia , 

15, The Fame princijdcs should bo followed in tbo ca^^o of Pro\incial office ^ Xos 

the 1ft Topographical parlies from 105 to 1^0 will he ro^xiircd jithcy J; , leavin- a 

^.r.. Gae.l 7 Cadastral sbonblcontribnlo 14. bcin^ 1-'*= /ref t^Po'Sors 

dcficienoy of only from B2 to 37, ray SO. It sbonbl bo possible to go r 
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also in this ease from other duties, out of the whole strength' of 157 on the p'roWnciai list 
leaving their places to he filled up hy recruits* 

*Hitis as to suhordinates the organisation I propose is the simplest possible* Instead of 
13 parties, which the Stirreyor-Gcnei-al now commantlsj he would for the revision coTumaua 
15. Everything else remains as before. So also as to the senior ofTicers ; the only change 
jC propose is that the officer now called Deputy Surveyor-General should he turned into Chief 
Staff Officer; all the other senior officers remain as before. And the only increase in the eintE 
of Imperial officers is the addition of 15 subalterns to ^form the second officers in. all the* in- 
creased 15 field parties, 

IG. As to the advantage which is claimed for thce^'stem of direct communication between 
ihe 15 field parties and the Sur\-eyor-Gene^al and his chief of the staff, (instead c£ through 
intermediate officers of high rank,) under which they can see every report and every return of 
work done, check any diversion of strength to other objects, and compare in every respect, and 
directly instead of indirectly, the work of the whole 15 parties ^vifch each other, it is surely 
too manifest to require being advocated at anj'’ length* T say nothing of the cost, uniicccs- 
navy as I consider it, of a senior staff who themselves do nothing personally to advance 
tho jirogress of tbo w*ork, and who would have under them a strength very little exceeding, 
as to tho number of parties, tbe number at present employed* Thera would, in addition, ho 
certain demands for offices and clerical staffs* 

17. I must nex-t deal ivith Colonel Ivelly's proposals as to the requirements of the Com- 
mander-in- Chief for the cax'ly re-surve^" of areas near the ISrorth-ATest l^rontier* These are 
comparatively simple* Tliey seem to me to involve new 1-ineh plans for an area little exceeding 
from 100,000 to 150^000 square miles. To attain this object I would concentrate on that area 
tho whole of tlio six parties or divisions nearest to it, namely, T^os. 1, 3, 4, 5, and C as shown 

on the man and it ought to he comx>leted in from four to six ycai-s. It would be mere jinddling 
at tbe work to add ono or two parties specially to the Survey for this duty. It is true that tho 
revision of tho maps in the areas 1, S, 3, 5 and 6 on the map would ho delayed for those 

four or "five years, but on the other hand nearly the whole of the Punjab w'onld be completed 
straight off, and for the rest of the 2-5 years the party in tho Punjab would bo available to 
accclorato tho work of its neighbours. So that at the end of the period things would have 
reached their level again. Dufc the main I’eason for my proj>osal is that I think military con- 
siderations, as they prevail on the Home Survey, so much the more should they prevail in India. 

18* The moving of the Frontier Drawing Office to Simla, which is also proposed hy Colonel 
Ixclly, I should concur in if it were y>art of a general scheme which it seems to mo has much to 
bo said for it, namely, to make a separation between tho so-cixlled rigorous^' ox* exact,'' and 
tho so-callcd reconnaissance " surv^eys cariled o\ifc h^' the Survey of India. In carrying it out 
I should bave at Simla under tho Surveyor-General an ofiieei* in the position of the Sxiperin- 
tendont of Trigonometrical %vork, of rank not under Iiiouf enant-Colouel, to be in ixormanent 
command of the five x>artic3 nearest the frontier, each of tliese to have 3 officers so ns to fiux>ply the 
deinand^, which the Snrv'cyor-Goneral complains are constantly' being made on him, for officers 
for special exi^editions and surveys, without interfering with tho regular work of the Depart- ' 
ment ; to have all lus confidontial plans stored in his own office, and nndor his own direct 
charge; to have a sufficient drawing and printing establislimenfc to produce bis own special 
trans-frontier maps; and to be in touch with tFie Indian Government, the Commander-in- 
Chiof, and tbe Foreign Office. Put such an officer roust clearly be entirely independent of 
the staff of the Army including tho Intelligence Pranch. His work w^euld be impossible if he 
were liable to interference from the local staff! at Simla. lie should be rr sponsible only to 
the Government of India and tbe Suweyor-G eneral. The object in view would bo that tbe 
Govemmont of India should always have at its immedialo disposal not only all maps connect- 
ed with Frontier and Traiis-fronticr countries, hut an officer x^ossossed of full information as to 
liow and by whom they had been eompilcxl, hov/ far they could he depended on or otherwise, 
and how best they could be improved, if necessary- It is clear that a duty of that kind could 
not be effectively discharged hy' the Survcy’or- General himself, consistently with bis superin- 
tendence of nil tho interior surveys of India* 



J. FARQDHAKSOjST, Oe?/., Ii,B. {retiree^). 
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AUBA AND DISTRIBUTION OF WORK TOR THE PARTIES. 


relerencc to the tilic ?ircas and distribution proposed Cor the different parties are as follows i— 



OT YEABS 

jsruJiiE® yoa 

Province or Provinces in which work is allotted to tho 
Potty, 

Area in square 
miles ollotted 
in each 
Province. 

Total area in 
square mileB 
allotted to the 
Party. 

KehaskB. 

etc 

rbole 

cork. 

The part of 
the TTork in 
«ch 

Province. 

1 


m 

Kashmir ... ... ... ... ... 

North toU NoTlh-lVcst Trontlcr Province 

80,900 

19,350 

100,250 


1 

{ 

20} 

5 

North Boluchlslan ... ... ... ... . 

South half North-West Trontlcr Province ... ... 

74,000 

19,350 

93,360 

2,740 square miles 
excluded, just done. 

SO} 

r 15} 

C 5 

South Baluchistan ... ... 

Sind ... ... •*. 

65,560 

63,000 

108,560 



21 

21 

Pnnjab ... ... ... •'» 

102,100 

102,100 

31,600 square miles 
excluded, just done. 


25 

25 

Bajputana and Ajmero ... ... 

130,251 

130,251 



B 

1 

1 

--- 

United Provinces ... ... ... ••• 

Central India: Bnndclfchand and Bagnlkand ... ... 

105,443 

20,000 

125,443 

6,800 square miles 
excludes, just done. 

8 

25 

’ 

18 

1 

Bentjal 

Madras N, E. cornet ; Ganjam and Vizagapalam ... 

Andamans, Kicobars, etc, ... *»* ••• 

190,400 

27,000 

3,143 

■ 


23 


r 22 

1 3 

Assam ... ... ... ' 

Western Bnrraa-- part of... ... *»• "* ' 

69,100 

9,000 j 

1 

78,100 

2,200 excluded, just 
done. 

1 ’ 

fs 

27 

27 

Burma, North or Upper ... ... ••• 

1 

1 

82,450 j 

82,460 

I 

S- 83,300 excluded, just 

1 done. 

J 

10 

27 

27 

Bnrma, South or liower *,. *“ 

82,450 

83,450 

11 

23 


r”“ 

i 11 

Central India ... — 

North Bombay ... ... ••• **' 


H 


• 12 

(f 


m 

Central Provinces ... ... **‘ 

103,900 

103,900 

13,000 excluded, now 
in progress. 

1 

t 

[ 

{ 13 

t 

23 


" 12 

G 

^ 5 

South Bombay ... ... 

Berar ... ... ... .»« 

Mysore and Coorg ... ... ••• *•' 

72,300 

17,'#10 

31,020 

121,030 


' 14 

27~ 

27 

Ilydcrabad ,,, ... *" 


83,700 


15 

2i 

24 ^ 

Madras ... ... ... **• *** 


’ 124,695 


1 ... 


... 

Total 

Add 


1,692,100 

188,640 

JLqO|V»^ 



Total area 

... 

1.830,740 




• I ao not tbink opjthins sbonW ImTC been oscludca. 

J. FAEQUHAHSON,— IS'-t-OS: 


























































SUBSIDIARY DIRE 


Heights. 

Water- 

WoUs# 

Haiufall. 

Vernacular names. 

Coznmxmications. 

Remarkable trees 
and rocks. 

Railways. 


Supplomentaiy heig'bts should be frequently show 
valleys, and especially on saddles, and wherever decid 
crossings, also at intervals along roads, railways, canal 

r 

Melaiive heights i In rivers, streams, and nullahs tl 
tnilo or two. 

t 

Where the water in streams, nullahs, wells, &a, if 

On tlio I" scale only drinldng water wells, and [ 
moment, should be shown. 

Tlie average amount of the rainfall in inches shou] 
tion during the different seasons should also be roughh 

A foot-note should give the translation of any v< 
N. ( Naddi ) = river, Ch. ( Choung) = stream. 

Vlierever communications cut the margin of a mf 
place beyond, should bo given in the margin. 

When these are shown on the V' map, they should 

When the gauge of a railway differs from the ordi 

In the case of a roadway running over, under, alo, 
should bo written along the length of the bridge. 


specimen of bord 
inch ana ca- 
tnaps. 



ICXIONS REGARDING SYMBOLS. 


'll along^ crests of hills and in more or less corresponding places along the 
led changes of slope occur at junctions of roads and streams, and at river 
is, rivers, &c, 

ao distance in feet from top of bank: to bottom should bo shown at every 


s undoubtedly perennial it will be shovm in blue. 

on the scale only important ones where the water supply is of great 


Id be mentioned in a foot-note at the bottom of the map. The distribu- 
r indicated* 

arnacular names which may be denoted by letters on the map, c. — 


ip, the distance to or from, as well as the name of the next important 


be depicted as true to nature as possible. 

naiy Indiau standard gauge, it should be entered alongside the line, 
ngside, or betw^een the metals on a railway bridge, the word 



ItoiKirt by Colonel S. C. X. €JtXn., UJ]., on the Bliawing and 

lleproduetlon of Maps and Plans, 


I. SUMMAUT or 3>nr)rCTXONS ANn XUrCOMilKN’OATIONS, 

1, The x><^rsoniicl and oq«ix)nient of ihc Central Oiriee, Calcutta, arc sufli- 
cien# lor cxcoullng iho^yo^k for I ho wjo:73ont rcqitirath It \youJd he, iiou'crcr, 
advaafngeous to free tlio drawing <hq)arf lueiit fram the actual drawing oC all 
osc(m-dex>ar I mental work, wltich drawing should be done by Ibo requisitioning 
department. 

2. In one or two years* time, wltcii the result of incroasixtg tho field jiartios 
is fell in the reprv>duction ofUcc, some of the oxlva-dcj)artmonlal u ork should 
he transferred to Poona or Uoorkcc. 

2. The qxicstiou of taking steps to train axipronticcs to strengthen the 
engraving department depends upon the recoinmcndalions which inny he made 
hy tlio Committee regarding the method of reproduction to he adopted. 

d. Thu printing of cadastral pkAUs should bo undertaken locally by (ho 
Provineinl Gorernments. 

5. Certain additions recomnic’ndc<l to he siipidicd in the Hihogra[)Iiic and 
photographic do part mo nt*^, would tend to gjv\atcr order, cleanliness and method. 
Tlic cost Aroiild not exceed in all Its. 15,000 or Ps. 30,000. 

G. In the engraving department, the installaliou of an electro -do positing 
plant is suggested for consul oration. 

7. Additional room coiiM lie obtained in t!ie Calcutta oiUo:j T>y removing 
the jdiotogravurc section to the Central Pre-s ; by rodiielug the strength of 
the letier-prc^s printing deijart nic*nl, and poS'*ibIy ])y moving the engravers, but 
not necessarily tlic copper printing, to some other building in Calcutta or to 
some other station, 

8- There is no necessity for moving the oTico from Calcutta, but under 
certain circumstances it might he advisable to do so. 


9. 


ir. PjLINlIXC; TO IMZ rilOVII)l-U I’OIi. 

The A'nrious maps for Iho i^eproductiou of wJiioli provision has to bo mado 


arc: 


1- llevonuo or eadastml mai)s. 

2, The normal juiblications of the Inijierial Survey of India, 
y. Special mnjKi on the same scales as those of the Imperial Survey, 
d. MisccUaneous jdans and drawing^^. 

Maps, etc., under Iieadings (3) and (d) arc prepared for nearly every 
department of the Govornmentolhor than that of the Survey. 

10. These arc large bcmIo majis executed,! believe, witli one exception, to be 

afterwards referred to, by the ProvincialGovorn- 
K'^vtiiCP or .. .. r i • i. .i 

incnt.^i. They are a class of map of which the re- 
production need not be of any sujiciior finish, and of each sheet comparatively 
few copies nrc required. A ]u*ocess^ somewhat recently iuvoiilcd, by which 
a ; 5 inc printing plate can be very simidy and economically prepared direct fiom 
the original positive drawing, affords easy means for the rCiiro/luofioji of Ihoso 
maps. A'^cry littlo skillod supervision is required, so that one great objection to 
decentralisation — increased cost lor supervision — is obviated. 


^ Jn tlitf fcIlwwJnK r‘S’ * to Ito ViMiJ^ko Pxoce ss. 
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Tho reproduction of these maps mieUt tliereforo ^roll be uudcrtalccti inde- 
pendently" by the Provincial Governments and, seeing that such a system would 
give them complete control, not of the survey only, but of the whole worh up 
to its completion, it would be acceptable to them. To a groat extent ap^parently 
such a system must obtain already, because the only cadastral maps being 
printed in tho Calcutta Office arc those of Bengal and Burma. Those of the 
former are being pxdnted in what is hnown as tho Bengal Drawing Office, 
a building separate from tho Survey Office, aud practically forming an organi- 
sation complete in itself. So far* as the actual worh of reproduction is concerned 
there would be no difficulty in constituting it a separate entity. Those of 
tho latter, tliat is Burma, are being i>rinted in tlie Central Office ; this is 
probably because the worlc of tbe survey itself is being executed by a ' party 
belonging to tho Imperial Survey. It is desirable, in order to malcc a begin- 
ning of clearing from tho Central Office all worh not purely topographical, that 
this reproduction bo transferred to a local establishment to bo started under ^ 
the Provincial Government in Burma itself. 

Tho Tiormai pxLi^iications of ttc Survey H- Theso, Comprising all the maps of the 

o£ India. Impol'ial Survey, consist of — 

The standard sheets on the scale generally of 1 inch to X mile, hut 
occasionally of 2 inches to X mile. 

Porest Survey sheets on the and sometimes larger scales. 

The sheets of the Atlas of India on the scale. 

Divisional and district maps on the or scales. 

Provincial maps on tbe scales of S miles, 1C miles, 32 miles and SO 
miles to one inch. 

Genex’al maps of India on tbe scales of 32 xniles, 48 miles, 04 miles, 
SO miles, 96 miles, 12S xniles, 102 xx^ilcs and 25G xniles to one inob. 

The maps of the various Pxontiei' and Trans -frontier series on the 
<."9 and scales. 

Certain miscellaneous maps of the Himalayas and more or less distant tiuc Is 
of Asia, compiled from the reports of surveyox's attached to expeditions, 
military ox' political, and from all other available information . 

In addition to these maps tho Survey of India liave x-ecently commenced 
tho preparation of “degree*^ sheets on the scale of 4 miles to 1 inch, and of 
a now map of India and adjacent conntries on the scale of X=:X,000,000. 

Tho publication of these sheets is the first duty of the Central Office and no 
other or extra-dex^artraental woih should be allowed to interfere -with it, 

12. Tlieso include all maps of India, Bnrma and X?rans-frontior which arc 


special maps oa tho sirae scalo ns tlicaa 
ot tUc Imperial Survey. 


req^uired specially by Departments of the Govern- 
ment for military j>ur poses, illustrating reports and 


for other pxxrposes for which the normal published sheets are unsuitahle. TJic 


margins of tho map may differ from those of the noimal sheets and additional 


information may be x^equired cither by additions to tho bloch plate ox- by 
supeiXmposcd colour printing, bnt so long as tlio scalo is tbe same as an 3 '' of' tho 
maps of the siirx*cy these special maps should be able to be prcpax-cd more 
quickly and economically at the Central than at other office. 'Xhe prepa- 

x-aiion of these niajis should bo considered by tho Survey- or- General as next in 
importance to that of the nox-mal standax-d slieets. 


The preparation of anj" ^nap wliicli can be -made by merelj" enlarging or 
X'cducing any of tbe existing maxis as they- stand should bo executed also 
in tho Central Office, 
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13. This category includes a varied assorLmont of subjects ; maps and 

silscclhncon^ maps, pt<inif, nnil slcctcllCS of grouud Oil SCalcS OtllOr than tllOSG of tllQ 

survey, plans and elevations of bridges and buildings, 
plans of railway crossings, diagrams illustrating statistical returns and so forth. 
Although a largo number of plans of this nature are dealt with in the Madras 
and Poona offices, a suflicicnt number remain to be dealt with at Calcutta 
to cause the work of preparation and printing to exceed that required both 
for the topographical maps proper, as well as for those maps dealt with in the 
preceding xiaragraph. It seems advisable that, for the present, Calcutta should 
continue to deal with this work uj) to tlio limit of its printing powers. Any 
work exceeding this limit can be dealt with at either Poona or lloorkce. This 
question will bo referred to more in detail later on. 


III. UnrKomjciNo ofpicks avau/Abi,!:. 

11. The chief drawing and printing ofliccs available for carrj^ing out this 
work are : — 

1. The Central Surrey Office, ^Madras, 

2. The Presidency Printing Ofllcc at Poona. 

3. The Printing Pstaldishmcnt at lloorkcc College. 

4 . The Survey of India OllicG at Dohra Dun. 

5. The Central Survey Office at Calcutta. 

Each of ilicso ofliccs has been visited by me. 

The four til’s!, named ofliccs were visited by mo primarily with the view of 
seeing to •what extent they could he made use of for supplementing at once, or 
in the future, the drawing and jirinting capacity of the Contml Oflico at Calcutta. 
A short report of each is npjiendcd, and a few romavhs on some of the 
equipment and u'lCthods of reproduction, which are applicable to one or more 
of theso ofliccs, will bo found scattered through that portion of this report 
which deals •with the Central Oflico. 


15. This olhcb is supported entirely, I believe, from Presidency funds. It 


Mn6rti% Surrey OfTc^^, CliojnuU. 


lias, ex elusive of the Suiierintondcnt, a total 
cstablisliincnt of IGG at an average wage of Rs. 10*7 


per month. Only one draws a salary of Rs. 100 or over. It deals practically 
with nil the work of the Presidency, ns none of it comes to the Calcutta 


Ofllcc. It cannot bike any more work. 


The buildings arc suitably constructed, but unforUinntcly there is little 
room for future cxjiansion of the department. The camera house is scj)arato 
from the rest of the buildings, but this inconvenience is, I believe, being 
remedied. The equipment consists of one camera and lens, and fit icon hand 
zinc presses, and the work oxccutctl comprises photograidiy, photo -zincography^, 
silver printing, and ferrotype xnnnting, and arrangements arohoing made to add 
to these Vandyke printing and liclio-zincogi*npliy. This substitution of hoiio- 
zincography for photo- zincography will bo an inii^rovoincnt, bnt the quality of 
the work would be furthor imji roved wore the present lens replaced by a lens 
and prism of latest pattern and superior quality. The camera now in use 
appears to rcquii'e repairing or being substituted by a now one. It is noticeable 
that a Very lai’go number of j^lotcs for illust rating books and reports arc prepared 
i)y both silver and ferrotype printing. It seems imiirobablo that, when largo 
numbers of cox^ics aro required, such processes can be either economical or 
saiisf aclory, and the extension of the work to half tone and zinc block 
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possibly be aclvantegcous. Siicli bloolvs conld be pi?iiitca, often 
ATilb the tpxt appondccl to them, in tlio Presidency Xiettor-press Printing ~ 
Department, or, if more desirable, a small platen press miglife bo obtained 
for printing’ tliem in tlio Snvvoy OfELco- 

P Q^^'ioy^od iMcssrs* A\^iclc and l^lem, pbotogi^apbio engravers, ^Madras ; 
ibeir V orlc appears to be of satisfactory quality, and their prices, G annas to 12 
annas per sqnavc ineli, accovdiug to tlie quality of tho^ original and tbefmisliof 
tlmbloeh for half tone, appear very reasonable. This firm 1ms ali-eady done 
for Government ofSeials, and is available for doing any rvorlc of tins 
nature -which may l>c reqviired by the Govermnent, and of wliioh execution 
cannot be aia^angcd for m tlic (3ovemment olTico itsCi-L* 

Tlic zinc plates used in this office wex'o not of a quality ttcII suited for 
printing purposcs- 

IG. This office is supported from Presidenej^ funds. It has, exclusive of the 
_ , „ Superintendent, an establishment of 110 at an 

nt Poonn. avertxgo -wage of 22*3 por mensem. One draws 

a salary of Ps. 300 ; one a salary over Ps. 200 and less tiian Its. 300 ; and 
two salaries of or exceeding Ps, 100 hut less than Us. 200- 

This is a v^ciy efficient office turning out woidr in large quantity, of 
various style and of good quality. With a slight increase in personnel and 
witli little, if any, increase in equipment it will be able to I’clieve, if necessary, 
the Calcutta office of a very large amount of worh- This is discussed more in 
detail later on- 


The Imildings are suitably adapted for the pui'poses for wliioh they are used, 
hut for any large increase in worh would I’equire extension. This would offer no 
diffioulty. The equipment consists of live photographic cameras, foui'teon 
hand presses (6 large and S small) and, driven by a 12 H. P- steam engine, 
two litlingr^iphic machinos, a set of inlc rollers and a stone grinding maoliine. 
The worlv executed comprises photography, photo-lithography and photo-zinco- 
givaphy, including a large assortment of colour printing, zinc typo blocks, half 
tone and line- Holio-zincograpliy is being introduced in place of photo- 
zincogray>hy. Vandyke printing would, if introduced, be found, I think, veiy 
useful- jf\.t px*csent this office draws its work nob only from its own Presidency, 
but from IMysorc, Hyderabad, Sind, Central Provinces and other States, and 
the anmnl balance of account in its own favoui' is snb^fcantial. Xiast yeai' it 
mnovintccl to Ps. 30,011. I he output of this establisliment is referred to Inter 
on, when it is com.X)ax'cd w ith that of the Calcutta ofBco- 


17- Tlie printing estahlidmient is a pai*t of the college, and, like the estab- 

lisliments at Madras and Poona, is kept up at the 
expense qi a Provincial Government; in this case 
that of the XJnitGd Pi*ovinces. Xiko every other branch of this college the 
printing establishment is well-organized and liberally equipped. It is capable 
of undertaking any work undei' photography, lithography and zincography, 
zinc and copper block making, line and half tone, photogrjivuro and letterpress 
printing. It already does a large amount of work for the Pn.njab Govorn- 
ment and other bodies, but it is capable of taking more w'ork which, ux> to 
certain limits, would not nccGSHitate any additional expenditure for increase 
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eitlior in personnel or eqixlpmont. The Principal of the Oollege saggestshoxv- 
ever that, should the amount of work sent to the college necessitate any new 
equipment, the initial oiatlay for tho same slioiald he borne by the Government 
of India and not hy the Provincial Goveimmcut. It is improhahle that the 
Central Government would hear the cost of erecting machinery and imme- 
diately rolinquish all rights over it ; it might claim to have its work produced 
cheaply or for nothing, hut surely any such claim would be inconveniont to 
the college and to the Provincial Government. It might he advantageons 
rather for the Provincial Governmont to erect the machinery necessary at 
its own cost. The profits obtained from the printing should render the expen- 
diture a not unprofitable investment. 

18. Tins office has drawing and pboto-zincographio sections, numbering 
-Trigonoinoiricni Barvoy OffioG nt altogether 107 permanent employes whose average 
Djhra Dun. rate dE pay is Us. 21 per mensem. Of one the 

salary is between Ps. 200 and Ps. 300 ; of two the salaries are between 
Ps. 100 and Us. 200. The equipment consists at present of three cameras and 
ten hand “presses, but a power-driven litliograpbic machine is on order and will 
be available for use some time this year. The work executed here comprises 
photography, photo -zincography and holio-ziucograpliy, and Vandyke printing. 

The office is methodicilly arranged, and tho work turned out is good. 
The chief work carried out here is that of reproducing the standard inch sheets 
of the jNrorth-AVestern P rentier and Trans -frontier series, for the 
Quartermaster General’s Department, Forest Surveys of all India excepting 
JBomhay, the topographical surrey standard sheets of Sind, and the Punjab. 
Dqnippcd only with hand-presses for printing, the output of this depart- 
ment is naturally not very great. With tho po ver machine which is now 
on order tho output will ho more than doubled and it might thou be able to 
as'^ist, if necessary, the planting of the Central Office by taking np some of the 
miscellaneous or oxtra-departmentnl work which cannot bo dealt with at 
Calcutta. 


IV, The CekthaTi Ofeioe at CAncxTTTA. 

19- In reporting rip on this office it will be ncccssaiy tn d<'al se23ai’ate1y with 
the work special to each department and afterwards to discuss such points as 
apjily to one or more branches generally. IMy visits to the offices 

already referred to were hurried ones, made more or loss witli a special object 
before mentioned. Time to go closely into detail was not so available as it 
has been at Calcutta, and consequent! j’’ many iioints, noticed at this l itter office 
and discussed here, may apply equally to the other offices. 


20. The maps which are heing dealt with and the plates being engraved are 

veiw varied ; in addition to work on the four mile 
shects engraving is being done on five practi- 
cally new general maps of India on scales of 64^, 80, 9fi, 12S and 25G miles 
to an inch respectively ; on 16 and 32 mile maps of the Punjab ; on a large 
scale plan of Calcutta, also on six inches and three inches to the mile plans of 
the same town ; as well as on Provincial maps, on the 16 mile scale, of provinces 
in Bengal, M^adras, Bombay and the United Provinces. -Apparently there are 
no arrears of new work — that is to say that all drawing of new survey has been, 
or is in process of being, engraved on the copper plates. There are, however, a 
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lai’gc nutnl)Dr of between one liundreci and two hand reel, for the corroctiou 

of which mapping material is in the office. Whether this material is, all or in 
X^art, fiafliciently reliable to render it desirable to go to tbo expense of correotin^ 
the plates and of incorporating it, is not for me to say ; the Committee is pro- 
bably considering this point and will no doixbt refer to it in its report. If it ho 
decided not to make me of it the ari’ears i>ractically vanish. If, however, it ho 
decided to correct the plates a groat deal of Avorh will be involved- The OiJlcor 
ill charge of the section forms the estimate that it would jirob ably talcc two 
years to correct all these jilates, oven supposing- that all other work bo put aside. 


21 . 


En^.iving 


The native of India makes apx)arontly a very fair coppor ongravor. It 
is true his wages are comparatively small, hut 

in Inma ami in Euglana. . r. . - . 

nis rate of progress js so slow thcat there os probahl^’' 


not very much difference in cost between the work done locally and that 


executed in England- To strengthen the Calcutta Department by training 
more natives will take time. The Supeidnfcendont gives hvo to seven years 
as the length of time requisite for training before a native is capable of 


worlcing for progress. It is woi'th considering whether, if the corrections refeiTed 


to arc to be made and two years’ aivears to be constituted, those corrections 
should not be done locally whilst the jxgw work, as mateidal for complete sheets 
becomes available, might be sent to England. The best method of arriviu<»' 
definitely at the relative cost of engraving done locally and at home would 
bo to send impressions of a number of typical sheets, which have been done 
here and of which the actual cost of engraving is Icnown, and ask for estimates 
for tho work from several selected firms at home. To enable a comparison to 
bo made the actual cost of local labour should be increased by over fifty ^ler 
cent, so as to cover the cost of supervision, profits and all the confcin^-ent ox- 
ponses that have to he provided for in any estimate given by a iJrivato firm. 


22. In India it is the pi'aotice to print from the originally ongraved plates* 

Printing fro™ cneraveapWo.. Tesult that, even wlion* Bteel-faoed, - the 

work hecomes in time oWiterated, and tho plato 
itself hecomes rolled out so that tho work is no longer accurate to scale. At 


homo the original engraved plate is never printed from, except of course for 
pulling necessary proofs during the process of engraving or etching in tho ease 
of hill plates. When the original plate is engraved, a matrix and duplicate 
plate arc at onoo prepared by electro-deposition, and this duplicate is used for 
printing all impressions required. By tliis method the original plato is kept 
xmdamaged and intact, and by scraping any detail off tlio matrix and making 
a now duplicate, a ready and efficient means is afforded for preparing a now and 
corrected plato at the time of the periodic revision of tbo survey on^tbo ground. 
Tho question whetlier it is not advisable to instal the necessary clcatro°typing 
plant at Calcutta is worth consideration. The plant which exists at present is 
comparatively insignificant and, were a general system of making matrices and 
duplicates decided upon, it would ho unequal to the work. 


23. Tho Committee desired an expression of opinion as to the relative costof - 
Comr-iTatiire coal of engraving niid produoing either by helio-zincography or some other 
Tiulia +1 P^'oto process, or by engi-aving the entire map of 

India and Burma on the one inch and half inch to a mUo scales respeotiW ' 

bylb^S ifaSs”^ '^n and drawing, both of which dutiefarc done 

by the field paitics, will be given by the Surveyor General- But starting from 
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tho compietion of tlio fail* drawn manuscript plan, tlie cost for preparing tlic 
map in one colom' only may bo estimated to be as follows : — 

(1) Hclio-xinoograpby : — 

One inch scale , » • • Xts, 75,000, 

Half inch scale . . , , ,, 22,500. 

(2) Cpppcr-cngraTing : — 


Outline 

Brush drawing; for hills 
’Hill engraving 


One inch scale. 
. 18 lalrhs. 

. 9 laUhs* 

. 42 lahhs. 


ToTAti , 69 lahhs. 


Hotli ilio above estimates are for tlic cost of i:)crsonal]abour only and exclude any 
sum for supervision and other contingent charges. For tho half incli scale 
although the area of copper to he gone over is only one-fourth of that for the 
one inch scale, there arc other considerations which enter into tho cost and I 
should put down tho cost of each duty as ono-half that of the one inch scale, 
and this will make a total of 35 lakhs. 

Mliis estimate is based on the sxipposition that the dx'a wings completed by 
the field parties arc suitable for photographic reproduction ; that the area of 
India and Burma amounts to roughly 1,S00,00D square miles ; and that there are 
about 3,500 sheets of standard size to bo provided for. However, the area of 
country dealt with is so great, its topographical feaUnes arc so varied and there 
is so little, if any, experience of one inch engraving done in India, upon wliich 
to form an estimate, that I should ho afraid to put forward tho figures without 
qualification and a request that they may be accepted with some reserve. 

2d. Tho equipment of the Engraving Department consists of eight electric- 
ally driven presses, including one used for pulling 
Equipment. transfers from copper plates for laying down on 

stone or zinc. A press is Jiow worked with three men including the printer. 
One i>latc only is worked at a time. If another man were added to each jiress 
and if four plates wore worked at ono time so that ono man would be continu- 
ally inking, a second cleaning, a third jxolishing and the fourth printing, a much 
larger output might ho obtained. Possibly a hundred impressions joer diem 
should he obtained from each press, hut here and in later instances when an 
idea is expressed of the amount of work which might he expected from work- 
men or machines, such opinion is given with some diffidence. Allowance can he 
made for tho shortness of the houi’s worked and also for the inferiority in 
physique compared with European labour. But other elements enter into tho 
question. Tho native while accepting low pay possibly accepts it in exebango 
for little work. It is possible that, with few exceptions, his output of work 
would not bo enlarged by any increase of pay, and that he would merely throw 
Up his work, if lie is what ho considers to ho unduly pressed. Under such condi- 
tions it will of course always be diflioultto get from him a moderately honest 
day’s work. This question xvill ho again referred to. 
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25* Tho racks npon wliicli tlio maps in stock ai"e stored aro open and tliis 

lenves tlio maps liaklc to discolouration by exposure 
storing and isr,Tie of light, and to damage by dust aud dirt. A few 

copies of each slicci might bo kci^t at the Headquarter Office uliilst the stoolcs 
of slioets covex'ing the area oC each Provincial Government migbt bo kept, and 
the issue of sbeets made, locally. Some arrangement of this sort would, in addi- 
tion to facilitating the issue of maps in the areas where they are most likely 
to bo required, also give more room, if required, in the Calcutta ofiLce. 


2G. The value of the original documents - 


storing of original inanascrlpt 
documents. 


-plans and records of observations 
and calculations — must by this time be ■vci'y great, 
but the profusion for their safe keeping and security 
from hre docs not appear to mo to be adequate- The arrangoments made at 
Debra for storing these documents were not noted, but at Calcutta the original 
documents aro stored in the same building as that in wliioli the ma23s aro stored. 
A lire might oonsumc both original and copy when possibly no 'record of the 
mapping, other than impressions found by clianco in the hands of officials and 
the public, might i-emain. 

27- It will bo convenient to take as a basis for some of my r*emarks on this 
^ ^ office, tile notes on the Di’awing offices' contained in 

Umvsring Dcpnrtmcnt. ^ ^ t - r>i 

the Senes of IN'otes propax'cd by the Survey’ or 
General for tbc use of the Committeo. 


Since the drawing of the fair plans of the current field work is done by the 
field parties, tbc chief work which remains for this office is C<^) tho correction 
and ro-compilation and diUAving of work which has already been once published, 
(5) the drawing of ^xlans for reduction required in tlio preparation of tho 
general and special maps of the Survey on i^educcd scales, and fc) the drawing 
of maps, sketches and plans required for pmparing maps specially required by 
De25ai*tmonts of tbo Government otber" than that of the Survey, This last work 
xvill hereafter in this roj)ort be refcri-ecl to as extra -departmental work, a term 
which has been applied to it in previous reports. 


2S, As regards («) tbo work consists in (1) compiling and drawing, in com- 
T. . e c? plete standard sbeets, work px’eviously printed and 

published in two or more pax'tially completed sheets ; 
and (2) making additions and collections to the oiiginal plans of jireviously 
published complete standard sheets of which rcixrints are required and fox* which 
additional material is in the hands of the Department. The arrears of (a) may bo 
taken as about 3G0 sbeets and of (6) rougbly 280. Tho sheets rcfci'red to in tho 
tliird column of the general abstract of the arrears of drawing given in para- 
graph of llXajor Dyth ell’s evidence, — the number of sheets awaiting comple- 
tion to mai’gin by photograjxhy, — will not throw much woi*k on tho Drawing 
Dcpaitment and do not alfccb mateiually the question of any necessary increase 
of pei’sonnel. The wox'k on the sheets rcfciTcd to above under (1) and (3) xvould, 
should tho w'ork bo executed, i"cquii*c some increase, bxit the Committee in its 
x'oport may possibly recommend tbai tbis xvorkbe not continxxed and in that case 
tbc amount of arrears xvill be so I'cduced tbai no increase on fhcii' account will 
be requisite, especially if, as afterwards i^ecom mended by me, the Sm* voy ?>c 


relieved of all diuwing of oxti'a-departmental w ork. 

As I'cgards (5) the diuw'ing for I'cduction is a legitimate xvoi'k fox* this office 
and must continue to be pi’ovided for. 


T'iflf r^.. mt T>v..^ 11 rsr 
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We now get to (c) the drawing of extra-depaitmental work or that 
referred to under heading 4 onlyj and not 3, in 

ISxtra'depxiitixiental diaiving** ^ 

paragraph 9 of this report, l^or this it appears 
necessary to make some special arrangements. The present system is objection- 
able because : — 

(a) The amount of work that may be asked for is very variable; requi- 
sitioning departments generally want their work done urgently 
and the Survey can often only do this to the detriment of their own 
work. 

(&) Unnecessary work is probably often asked for-, or, — what is much the 
same thing, — work is asked for in an unnecessarily expensive 
form. This is perhaps not unnatural when the applicant has 
not to bear the expense. It is to be recommended therefoi’e that 
all the larger departments such as Hail ways. Public Works, Post 
and Telegraph Olhoes, etc., should arrange to make their own 
drawings and forward them ready for photographic reproduction — 
either on the same or on a reduced scale. 

The Survey should allot a small definite number of draughtsmen for draw- 
ing work for the smaller departments which cannot economically employ a 
trained draughtsman. It should be understood, howerer, that applications 
from such departments cannot be treated as urgent, but that the work will be 
taken up iu turn as it is received, and that should greater expedition be necessary 
other arrangements must be made. 

Unlimited decentralisation of the drawing is I’ecom mended because 
draughtsmen can be practically found or trained anywhere, and for the drawing 
no expensive and heavy plant is required, but undue decentralisation is not 
recommended for the reproduction by photography and zinc printing, for which 
work the plant required is expensive, the labour skilled, and the supervision 
difficult to be obtained. 

30, Many of the points noticed by me in visiting this office have been 

referred to in Major Pyfcliell’s evidence,^ and to 
those, such for instance as that of the further use 
of photography foi* enlarging and reducing, upon which no difierence of 
opinioh exists, it seems unnecessary to make further allusion here. 

The outline di^awing now being done is good and the typing is generally 
clear enough for reproduction by the camera, but it is not sufficiently uniform 
in blackness and density for satisfactory reproduction by the Vandyke process. 
Uor present methods of reproduction it is very essoutiat that the original manu- 
script plans should be kept as clean as possible ; it is always difficult to effect 
this even in England, but I notice that here, where the means are the more 
necessary, they are not so apparent. One means is the plentiful supply of fine 
tissue paper, so that the back of the plau, and those portions of the front not 
being drawn on, may be kept covered up. But more important means are the 
liberal supply of basins, water and soap, the constant use of the same by the 
draughtsmen, the continual driving in of precepts inculcating cleanliness and 
possibly the imposition of fines or reduction of i^ay for dirty work. 

Many plans in coui'se of preparation were of very large dimensions. 
Bequisitioning officers do not appreciate the inconvenience caused by their 
not being^content with sheets of normal size. A plan to print on a double 
elephant sheet of paper (41'*' X 27") should, except under very exceptional 
circumstances, be largo enough. 

* Vido pnge3 103—109 of Part II of tlio Report. 


General romarlis. 
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Some of the first proofs being* examined were printed on hard tliiti pajicr, 
such as would not lift on impression sufficiently good to show corrcotl 3 ' the 
state of the Trork on the plate. 

One or two special maps were being prepared by tnetliods other than those 
which might hawc been preferable. Tlio sheets had been prepared b^^ photo- 
graphic transfers and three blue prints were being inked up for the colour 
plates. I should have x>rcferred to photograph the originals, which wore good 
enough for photography^ and which could have been cut and readjusted to forin 
now plates if necessary, and to dull out the three negatives to make tbo colour 
plates. This method would have been the more expeditious and x^ossibly the 
cheaper. I also noticed the preparation of thirty small maps of Native States 
for the Bengal Government. These were being prepared by cutting the areas 
out of impressions, mounting']oii paper and completing the margins and titles 
for photography. They might, I think, have been better prepared by laying 
down transfers from copper and completing the titles and margins on tbe stone 
or Esino plate. If, however, copies have to be printed periodically^, there might 
bo rnuoli in favour of getting the maps on negatives and keeping the same 
as well as the plates. 

31. The quality of photographic and Vandy^ke rex^rod notions depends so 

Co-oraination or ampins .ni print, “"cl. on that _of the Original drawing, that it 

5ng depart m cats. secms to me desirable that the officer responsible 

for the final I’esult should have undivided responsibility of the work from its 
beginning. This would necessitate the amalgamation of the photographic and 
printing departments with that portion of the drawing department which di'aws 
for reproduction in those dejiartments. Such an ai-rangomont has a drawhaok ; 
it forms a largo ohaigo for one officer without an assistant, and this disadvan- 
tage is moi*o than an ordinary ono in the Calcutta offices whore, I think, the 
departments employing labour should receive a very large amount of superinten- 
dence on the pai't of the officer in charge. 'H^ith much official correspondence, 
ono officei* oould not, in my opinion, give sufficient time to the personal super- 
vision of all the work-rooms of the amalgamated department. However, these 
duties appear to me to be at present too widely separated, the drawing from the 
photography aud printing, and> if during any re-arrangement of the office it be 
possible to bring them more in touch with ono another, it would be to tbe advan- 
tage the work. The officer in charge of the printing should bo able to influ enoo 
tbe di'jiwing, and he in chai'ge of the drawing should bo Avell acquainted with all 
the printing methods. At Southampton tliese dei:)artments, with others, used to 
be under an officer with an assistant. It was found desirable to relieve the senior 
of some of his responsibility, and a measure of responsibility direct to the Director 
General was given to the junior. Tbo lino between their duties is very lightly 
drawn by them, they work much together and in Ibe absence of one, even 
temporarily, the other carries on the •work of both. It is only by some sy^stem 
such as this that the responsibility can bo divided whilst the influence of both 
officers makes itself felt throue^h the whole work. It might he ui’ged against 
making any change that nearly all the drawing is done in' the field pai'ties and 
only a veiy small portion in the Central Office. This is so, but in order that 
the officer m charge of the printing may be in a position to Widte to the field 
parties to explain how their drawings fail in their requirements, and to make 
suggestions for their improvement ho should have all the experience ho is 
likely to gain from an office of his own. 
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82. Tho photographio dopartmont is cqviipjied witli one largo camera and 

Pho.csmphic dcp„ri« caf. Smaller ones. Tho work done is that of photo- 

plans for the preparation of zino plates by 
cither transfers or dircot contact printing, and for making reductions and enlarge- 
ments. TFp to one or two years ago all tho photo-zincogrnphio work was done by 
transfers, but since then tho system of liolio-zincography has been introduced. 
A groat deal of transfer work is still done, as in sonic instances it is rendered 
necessary on technical grounds, but tbo belter method should bo substituted for 
It whenever 11 ossiblc. To obtain tho host results from holio- zincography tho ori- 
ginal should be drami for reduction to two-thirds or ono-half tho scalo. Vory littlo 
impvovemont of stylo can bo expected so long as reproductions have to bo made 
from tho old manuscript drawings, which are on tho samo scale and in some 
instances are much damaged and repaired, or from printed impressions. 

Tlio present demand on tlio office is for only about 2,000 negatives a -yeaw 
It can easily turn out twice that number, and so it may safely be inferred 
that it can meet all requirements likely to bo made upon it in the immediate 
future. It may require some modification in tho existing equipment, or 
possibly some additional equipment may be required, but this is discussed 
under tbo heading of Cant eras Inter on. 

In many instances ndvantago is not t/ikcn of tbo, means offered by photo- 
graphy of bringing back to scale drawings which may have become distorted 
by irregular expansion, or contraction of tho paper upon wbioli they are pre- 
pared. Owing to the comparatively small scale of tho surrey, as well as to 
the expansion and contraction which will certainly take place in tho paper 
after printing, tins roflnomcnt may possibly appear unnecessary, but errors arc 
so ai>t to occur in every stage of surveying and map -making that correction 
of them should never bo omitted whenever it can bo made. 

The system of hclio- zincography ns employed in India difTors from that 
usctl at Southampton. Tho Englisli method has never been tiled in India, ns it 
lias apparently been assumed that tho film of insoluble albumen which 
remains between the ink and tho metal would not stand tlio damp climate of 
Calcutta. This assumption is possibly an erroneous one. If tho metal plate 
be etched before coating, and the coating solution bo made up and x>ut on exactly 
as it is done at home, there is no reason why, if care ho exercised in tho mani- 
pulation, results equal to those obtained at homo should not bo obtained heio 
also. 


AVbcn blue drawings for inking up are required accurately to 

scale, they should he prepared not by printing on fcirrotypc or other paper 
which requires washing for development, but by printing in blue on good 
paper from a heliograph cd zinc pinto. If tho nogativo itself ho to scalo, tho 
prints avill be to scalo also. 


IfrfjTilSrfi retoncTnni;'. 


33. This is a section of the photographic branch. Tho number of rotouohors 

is at present ton with an average monthly salary 
of about its. 30. The possibilities of this duty are 
not made tbe most of at Calcutta. It is seldom that a negative is suitable for 
making either u hclio plate or a transfer without more or loss retouching* The 
negative, moreover, offers groat facilities for the correotion of errors and 
insertion of omissions, and wlicn proof or other corrections arc many, it is often 
letter to carry them out on the negative instead, of on tho plate itself. In the 
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zinc printing room. I noticed a plate of a Cacljav sheet wliicli ivas an example 
of this, TIio duty is an important one, and although more duffing is n simple 
duty and coiTection of detail not difficult, tho touching up of Tjvriting or 
.writing new names requires good draftsmen. Bad Trorlcmansbip will probably 
spoil rather than improve the negative. Any further introduction of colour 
printing will throw more work on this duty, and the number of retouchers 
or glass engravers ivill require increasing to possibly doiible its present state. 

r^egatives, upon which a large amount of work* has been expended, increase 
in value and their retention becomes a matter for consideration. The extent 
to which this storing of negatives will be economically justified should ho 
determined, and more suitable racks for storing the negatives in the stores should 
he provided. 

34. This process was originated in the Calcutta office and it is being, or will 

he made use of, not only in tho central office hut 
Vnnajiic print.iig^. also iu tho provincial offices for the reproduction 

of cadastral sheets and miscellaneous work. The necessary equipment does not 
cost much and natives can very soon be instructed to work it sufficiently well 
for practical pm-poses. In this countr 3 ^ it has been used chiefiy for those maps in 
tho reproduction of which a fine class of work is neither looked for nor necessaiyr. 
Tt has, however, been more extensively used in England, and the reproduction 
of the manuscript sheets of the Oi*dnance Survey cadastral plans by prioting 
through "Whatman^s hand- made paper of 216 lbs. to the double elephant ream 
is in advance of any work produced by this process in India. The methods em- 
ployed at home and hero differ slightly. It is explained that tho methods 
adopted here are simpler for tho native and the results are sufficiently good ; 
this may be true, but is it not reducing the methods, and consequently the 
quality of the finished work, to the level of the average or possibly the worst 
workman and not rnhina tho workman to the fvill capacity of the process ? In 
any Department in which a high ideal of woidc is aimed at, inferior methods, or 
rather inferior workmanship, should find no place. Vandyke printing at its 
best will never give results equal to those obtained from heliographcd plates 
prepared from reduced negatives. 


Tn. more than one of the offices the printei*s were printing from Vandyke 
and otlicr plates on damped paper. This possibly saves the printer troublo, but 
it has many'objections, and there should be no necessity for it if paper suitable 
for surfaoo printing be used. 


35. Tlie equipment consist of five power maebines and 29 hand-presses, 
Zmo nnd litho-prini5rpr depart- 11 Owing 16 hand-pressGS be Gontinvially employed 

in proving plates and transferring, 14 a'cmain 
available for planting. Assuming that each press turns out from 80 to 100 
pulls, and each machine from 1,000 to 2,000 pulls a day, the whole department 
should provide an annual output of at least from 1,600,000 to 2,000,000 pulls. 
By **pull** is meant one impression made in the machine. A map printed in 
black and three colours would re quire 'pulls’; two or three small maps can 

ho laid down on one stone and an impression of all thi'ee .can be obtained by 
07ie pull. The number of pulls in a year may be taken approximately as a 
measme of tlie work done in the whole department. It is true other considera- 
tions come in, hut it is simpler to ignore them, and for the purposes of the 
present report tho deductions based on that assumption will he sufficiently 
correct. In forming the estimate of 1,500;00() or 2,000,000 -pulls for tho 
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Culcnttn oOfiGO, allowntico lias boon made for Ibo short daily honvs of xrork, and 
tlio oxccssxTO number of iioliclays, and fea<;t days. It is not desirable to press 
for too large an oxitput wliioh would bo obtaiaod only at the expense of good 
printing. 

Tlio total number of printings pulled in 1002-03 was 1,299,017 and in 
1D03-04, 1,270, GSl. In round numbers 1,300,000 may bo taken as the present 
annual requirement in the Calcutta ollico nlono. This number may bo divided 
up ns follows : — 

Hcprnlnr tni>ogniplucal work which must bo printed nt Calcutta 300,000 pnlls. 

ISxtm-depnrlmontnl work ba«od on topographical maps which 
can bo more economically produced at Calcutta than c1ko« 
where 177,000 ditto. 

Ira- departmental work which could bo prepared and printed 

in any other oHlco 708,000 ditto. 

Totax. . 1,300,000 ditto. 


Xt is apparent then that Calcutta has sufliciont printing poAver to continue 
for the present all the work which it 1ms been horetofore called upon to do. 
Should, however, the Committee recommend an increase in the number of field 
parties ns well as tlic adoption of additional coloui*s in the printing of the maps, 
these rcconimcndnfions will apprccinhly increase the amount of printing 
required for the regular fopographioal work, mid a time may come when the 
printing done equals the maximum possible output. It will bo then necessary 
to get rid of some of tbc extra-departmental work, and this can bo dono 
by sending it to either Poona or lloorkeo, who are Loth willing to take it, and 
arc capable of increasing their output, XA-itbin limits, without any great expen- 
diture in additional machinery. The former, xvith a few additional draughtsmen 
only, can increase its output by about 300,000 pulls. Tlio latter also xvould only 
have to increase its staff of draughtsmen to enable it to turn out at once an 
increase of XA’ork- The question of any ncccssai^ outlay for machinery at 
Iloorkcc has already been alluded to. Tlio printing ofTices can meet without 
difG-cnlty any practically possible increase in the strength or number of the field 
parties. If the area surv^cyed he doubled it should ncccssitntc only one or two 
hundred thousand pulls of oxtra-doparlniontnl work being transferred from 
Calcutta to I^oona or Tloorkec, 


QoAltly of TTork. 


3G. Ilcgarding the quality of the work dono at Calcutta and in the other 

offices visited by me, one or two directions in whiob 
improvement may be looked for have been already 
suggested in tbc remarks dc.aling xvith the photogi-aphio office, lielio-zincograpliic 
printing and glass retouebing, and later on more may bo suggested undox* grain- 
ing and other heads. It may bo po'^siblc and easy after a brief insj)ection of an 
ofilco to detect and point out specific instances in which the quality of the work 
is being sacrificed, but (o say exactly how it is to bo improved is more difficult. 
Tho final print of a map deponds upon many processes each ono of which requires 
care, skill and a capacity for taking pains on the part of tho workman employed. 
Ono careless or unskilled man in the chain of production can spoil all tho caro 
and skill expended by othci*s. The Iiulion Kativo, taken from tlio bazaar, cannot 
TciBonahly be expected to possess without training those attributes necessary for 
tho production of good work, and, above all, an ideal to workup to. It is possible 
that ninny of the workmen in tho offico havo nox-or seen a good impression in 
their lives, and Imx'c no ideal beyond that supplied daily by their own work. 
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Notb.— T he AiiuuM R^=‘pOTts of i-ho 
oHice examined Ly the Oommiltee 
after Colonel Grant’s departure, sl»ow 
tlmt in It 02 -03, thrOa-foTirths, and 
in l0O3-OJr a still larf^er proportion 
of tbo work consisted of fonns. 


Specimens of contincntnl '^orlc oro Imng up in tlie XTeadqviartcr bloolc of the 
Calcutta oHicej but I sa^v none in tbo moms used by tbo native T\^orlvtaon. 

I£ the qiiality of tbe worb is to improve, quantity must for a time bo bopt 
subservient to quality. Samples of the host continental vrorb should be vrltlun 
siglit of eve 3 'y Tuan, and be should be constantly encouraged to 'worb up to it. 
Xnorense of salary should be made to ‘depend upon quality of uorb. lifore tban 
ordinary care should he taken in the selection ot superintending urorbmen 
obtained from England, Tvho sboulcl be not only vrorbinen of tbo highest pro- 
ficiency, hut should possess the quality of being able, and should bo willing, 
to impart their knowledge to others- The quality of tlie supervision is much 
more important than its quantity. The ofHoo at Poona, which is not half tho 
size of that at Calcutta, made an output of about *750,000 pulls in six months, 
being at the rate of 3,500,000 pulls a year, or actually more than that turned 
out at Caloutta. Tlie quality of the work is very good, but in comparing this 
outrput with Oaloutta xoservatlons are necessary. Some portion of the Poona 
work, I do not know how much, consisted of forms, and when I visited tbo 

office one machine was running on forms uninter- 
ruptedly at a speed that could not have been made 
use of for plans or maps. The work at Poona was 
also smaller generally and easier to prepare than that 
at Caloutta. At Poona, besides Mr. Eemesurior, 
the Superintendent, there is, I believe, only one European from England and 
only one other white foreman, bxit the whole working appeared to me to Ije 
methodical, tho ax’rangemeiits oi’derly, and the rooms and shops clean. 

I do not, however, attribxxte all these results to supervision only* Some 
allowance has, I axn informed, to he made for the superior qualifications, and 
characteristics of tbe natives of Poona as wox'kmen. My oppox’t uni ties of form- 
ing independent opinions on such qxxestious have been insufficient. 

With reference to one or two points in Mi\ Pope’s evidence* whioli have 
not been I’cmarked xxpon by me: — The Southampton map planted by belio- 
zinoography is better than that printed here, not, as he suggests, by reason 
of tho amount of work put on the negative as there was probably very little 
in tills case, but on account oE better woidc all tlii-ough ; the original drawing 
was pi’obably better ; the negative was better, although taken with a similar 
lens; the lieliogx’apbed plate was naturally better, and the map is pi-inted on a 
better printing paper. 

Mr. Pope xA^ould like to Imve a Eui’opean printer^ at each maehino. He 
may bo liglif, but his five jirinters at, say, forty-two shillings a week at home 
would amount to 210^, a week* I should prefer to bring out one good man 
at COe. a week in England to superintend generally the machines with 
native or Exu'asian minders in charge of each machine. In tho one case the 
printing would never rise above mediocrity, whilst in the other case it would 
possess the possibility of reaching a higher levol- 

37. The only well grained zinc plate which I have seen in India was at 

Roorkee. This plate bad not been grained by 
hand but by a simxfio adaptation of the machine 
introduced in England by Mr. Block, and it is worked by hand* As a 
good grain can ho obtained on a hand-grained plate only by fclic expenditure 
of a good deal of mnsonlax' work, and since the native whom I have seen 
in the offices, is either unable or unwilling to expend this force, the box 


Graining plates 


as 
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consfruotcd at lloorkoo mid used tborc, might avoII be adopted in. tlio other 
ofDces. 

The sand for graining plates at Calcutta is xiurohascd in ICngland. It must, 
I should fliinlc, bo iiossiblo to obtain a s\ii table sand locally. 

The plates at Madras avo not o£ a sufficiently good quality for printing 
purposes, ISfany oC those at Calcutta have done tboir work and, if good results 
aro desired, should he condemned and replaced by now ones. 

8S, A good deal of this work appears to be still carried on* Any tracings 


Tracing; for transfer to clone or sine* 


required might well bo made on tracing paper for 
Vandyke printing as the results will be as good, if 


not belter, and tbo danger of having to make a second tracing should the first 


not go down well, is obviated. 


CoTTrdton of pTwafs- 


30* At Southampton all zinc plates of Ordnance Survey sheets and other 
. ^ sheets, of which copies may he required, are pro* 

eaemn^ piiv.cs sorvcd, SO that reprint editions can bo struck off 

without trouble or loss of fiEiio. Tiio expense is little more than the amount 
of the interest on the capital value of tho zinc and presses. Tt is worth con- 
sideration how far tho adoption of tho system is adv’isable under Indian 
conditions. 

40. An unnecessary amount of undesirable work is at times thrown on the 

printing department by laxity in otlior depart- 
CoTTsvciton of piwjfji. monts, both in and outsido tho Survey, in not 

properly preparing originals sent for reproduction, necessitating on this 
account alterations not only on first proof but also on revise. Tho correction 
of vane plates invariably injures the work. Tho only way to stop continual 
offenders outsido tho office is to bo diary of sending proofs. 

4X. Tho staff of the letter press printing doiiartment consisfs of one Svtp- 

crintendent and 33 workmen, and its equipment 
l>Jrr prr5» prinUn^. coiisists of 2 wharfdalcs and 2 platan machines. It 

prints, in addition to tho imprints, transfers and miscellaneous work required for 
the actual preparation of maps and plans, all or a largo quantity of the forms 
used by tlio Survey Department, for the former work, transfers, etc., three or 
four compositors should probably siiffico. By transferring the latter Work, tlio 
printing of forms, to tbo Grovcrninont Press the department could ho materially 
reduced. This would save space and lessen tho amount of supervision which is 
at present diverted from the work of map printing proper. It would allow of 
one wharfdale and one platen being cleared out of tho mnchinc*room ; this would 
ho a good thing as that room is now somewhat crowded. The one wharfdale 
and tho platen which should be retained might x>ossibly ho transferred from 
the machine room to tho composing room. 

42, The photogravure department omxdoys 28 officials altogether and is 
3 . . fully equipped with cameras, printing presses and 

c very thing required for tho production of x*boto- 
gravuro or heliogravure x>^^tes and impressions. Tho work done has been 


I«Urr prr5» printing. 


PhotogTAvtiro der^rtment. 


always of a very liigh quality, and the Survey of India has reason to be 
of it. Tt is not bowovor required for map production and miglit without any 
difficulty bo separated from tho Survey Office. Its rotoniion in India will 
probably he mlvantagcous for tho same work upon which it 1ms hcrcloforo Ijocn 
employed, namely, illustrating sciontiQc books, rei^orts and painjdilots issued 
under Government authority. It might very well ho attached to tho Central 
!Prcss or to some office whore it would ho under hotter climatic conditions than 
it is in Calcutta. 
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^riic officer in cbavge of the Jitliographio department objects to tlio removal 
of tills departmoiit on the gTOund tliat it may, in tlic near future, l>e made use 
of for preparing photo-ctchecl plates of liills. Tiicro may be sometliing in tbis, 
Imfc if this department is fully employed on it« legitimate v'ork it may very 
well be kept at tbat work entirely, and when tlic screen hill work may be startod, 
new men might bo trained, for it differs considerably from that of heliogravure. 
I?or the screen hill work artistic hill engrav'ers are necessary* It is the supply 
of tills laboxiT which unll so limit the output that tho work of photography 
will not he muoh, and might very well be done by tho Superintendent of 
pliotograi>h y . 


C,»tnerivs. 


V. CAMEnAS A^I> IjI^KSES* 

43 - Tho general adoption of helio-zincography in substitution for plioto-zinco- 

graphy will probably necessitate the provision of 
larger cameras in place of some of the small ones 
now found in tbo differont offices* In the latter process a map could bo photo- 
graplicd in portions and the transiers joined up togethex iox laying down on the 
plate or stone. In the former process, however, the Avliolo map must bo con- 
tained bn one negative* The length of the present standard sheet is about 37 
incVies inside tho margins. With the margins themselves and marginal .writing 
tho total length requiring to be photographed is about 40 inches. The only 
cameras capable of taking a plate sufficiently large for this is one at Calcutta 
and one, a camera I'oom, at Dehra. Tho question of reducing tho size of tho 
standard sheet has, I believe, been raised and will bo discussed by the Com- 
mittee. Should the size be reduced the dimensions oE the now cameras will be 
governed, firstly by tlie size of sheet decided upon, and, secondly, by the size 
of any other work of which reproductions may be required. 

’Where opportunity exists it may bo desirable to arrange or oonslruct a 
camera room rather than to purchase a camera itself. A camera room entering 
directly into tbo dark room has many advantages ; in the hot weather working 
in a camera room may bo uncomfortable, but if properly ventilated it need 
not be any inoi'e uncomfortable than working in a glass house or in a 
developing room. It is possible that cameras could bo made more obeaply at 
lloorkeo than they could be procured from Tin gland. 

44. In the two cameras before mentioned as being sufficiently largo for 

ropi'oducing tbe present sized standard slieets are 
Xrfnsca rvnd prism?. fitted Zeiss lenses of inches foous and four or 

four and-a-half inches diamoter. To cover eatisfnctorily a circle 40 inches in 
diameter tbo focus of the lens should, I think, be approximately 60 inches 
and tbo diameter not less than 6 inches. If the present dimensions of tho 
standard sheet be retained, new louses of tbo diameter given me should bo 

obtained. The existing ones can be used in the smaller' cameras for. reduction. 
Their focal lengths will perhaps render it difficult to adapt tbo cameras for 
reproduction. A modern lens of 60 inches focus can now be purchased for a 
sum varying from three hundred to four hundred guineas, and a prism suitable 
for use with such a lens will cost from one to Iwo huudi'od guineas 5 moro than 
one-half of the cost of tho lens is occasioned probably by the correction of tho 
secondary spectriim and tills correction, although desirable for colour woi*k, is not 
essential for map work, and lenses of this quality may reasonably be considered 
Bomeukat expensive for placing In tho hands of native workmen. One hundred 
or one hundred and fifty guineas shoiild purchase a first class lens corrected 
for one colour only. 
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Prism?, iT’hon tli^y get ns largo as stx inches, have disadvantages which are 
obviated bjr the xi^c of mirrors. The troubles experienced in the working of 
silvered mirrors nro' got over probably in the newly patented solid metal 
Ivulilbanm mirrors. They are about one -half the cost of pri^^ms, and looh as if 
they oughlr to aTiswcr their purpose satisfactorily. Uowovor I am not speaking 
from experience, but one will bo shortly purchased for trial at Southampton. 
They will undoubtedly requiro cnrcfnl handling and possibly for map worlc 
will reqxiirc more enreCul adjustment to tlio lens than that provided for gcneiwl 
trade purposes. When purchasing lenses advice could probably he obtained 
from Dr. Gin 7-ob rook, the Director of the I^ational Physical X#ab oratory at 
Dxishey. A new loiis testing mn chi no is being constructed under his direction 
for xiso at tlio laboratory, and all lenses purchased in Dnglnnd might advisedly 
be sent there to be tested bofoi'o being accepted. The Daboratory, although a 
Government Institution, has, I bcliexv^, to ju«^tify its oxistenco from a commer- 
cial point of view and fees arc clmrgcd for all testing carried out. 

An. PnXKTIKG pArEU- 

•15. The three properties required in paper for the Indian Survey maps arc 

K^cqmttxncrjtt in pi*ohably— 

(1) Power to resist the discolouring and the disintegrating ofFeots of 
time. 

(2^ Capacity' of lifting a good impression from tho plate or sioriQ. 

(3) Sufiioiont strength and toughness to stand tho liandling to which the 
map is likely bo subjected. 

Unfortunately it is difiicult to obtain a paper combining to any satis fac- 
tox*y degree all tlicso properties combined. In Pn gland the sheets of tlio 25 -inch 
and C-inch maps arc Tnuch xiscd for estate maps, for illustrating legal documents*^ 
and for other purposes xomlcring it desirable that the paper and ink should 
resist tho ravages of time. If it ho considered that tho maps of the Survey hero 
arc to answer similar purposes, it is necessary that nil paper purchased should 
1)0 examined to ascertain that its constituents are such as xvili in all probability 
fulfil the necessary conditions. There is now so mu oh competition in the paper 
trade, and so many ohomically unstnhlc articles are used in tho manufnoture of 
paper, that xinxcmitting caro is necessary to guaranloo that the paper supplied 
is always XI p to tho specification. XJnfortvinatoly for tho military map maker it 
Is very diTioult, if not impossible, for tho paper maker to make a paper which 
will stand the treatment xvhich most soldiers consider it should do. And 
if such a paper could bo mnde it xrould probably bo diflioiilt to print on it satis- 
factorily, for strength and toughness are not often found combined xvith good 
printing qualities. Tlio paper upon which many standard shei*ts are printed 
lias been chosen probably in consideration to those who like a hard paper in pre- 
ference to a good impression. Some of the extra-departmental work is printed, 
on a better lifting class of still, if improved results are to be 

obtained nil round, this question of pajicr requires more consideration than, so 
far as I can sec, it bns Intlierto received. 

Tlio drawing paper for making original draxvings should bo tho host ohtain- 
nblc. 'Whatman’s hand made pai>er is used, but tho fow sheets handled by mo do 
not apiioar to bo so heavy as they might bo. That xisod at Southampton weighs 
210 lbs. a double clopliont ream of d-80 sheets. 
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4B. Practically no ari^angoments are made in India for seasoning tlie paper 
^ ^ before using it. Por ordinary rough ^vo^lv season- 

wea^oBinp mav be an unnccessaiy refinement. But < for 

maps intended to retain their scale after printing it is essential, and for colonr 
printing u'dl seasoned paper will I’egistei* better than that green from the mills* 
When the dosirability of seasoning paper by hanging it. up in sheets and exposing 
it to the air has been suggested, doubt has been expi'esscd whether it would 
stand the hot damp season in Calcutta ; in fact this particulai' season has been 
licld up as such a bugbear' that no recommendation can be made without some 
misgivings. In the Survey Keport for 1901-02 it is explained that the method 
of helio-zincogmphy had to he changed, because gelatine would not stand, and 
vet many things containing that article must have sufficient constitution to 
withstand the putrofyi ag effects of the Calcutta climate. Uowevei' the sizing 
ingredient in the better class palmers is gelatine, and if it be an absolute fact that 
this article will not remain good, then resin-sized papers should he obtained. 
There, however, the compromise comes in, resin -sized papers will not Jceep so 
well as those sized with gelatin e. 

VII. BumniKGS Axn 

47, The buildings at the district offices visited by me are well adapted for 

their purpose and for the work they ni'o now turning 
out* Tho fitments also appeared to he satisfactory* 
or at all events tho offices being comparatively small, the absence of necessary 
fitments was not so noticeable as they would he in a larger office,. 

48* As regards the Calcutta office, mention has already been made of tho 

necessitv of a zinc plate store and suitable raclcs ; a 

Galouttn office. 

glass negative store exists, but it is msumciontly 
fitted ; a px'oper plate graining room should be provided, the worh: being now 
done iu a verandah ; a room sliould be found and suitably fitted as an expense 
store for the immediate issue of paper to the machine room, and the enclosures 
now used for this purpose might ho cleared away. "Wash-hand basins, water 
taps and soap should be provided. 

Hot plates and electric fans should ho fitted for drying oil zinc plates in 
any^ room where such plates are worked, and a hot plate for the man employed 
in pulling transfers from copper plates. This man, w hose wort it is to pull 
transfom from copper plates, must often require to heat the plates, and lie 
should in all reasonableness have access to a hot plate, yet when I saw him 
lie had to malco up a fire of papoi* scraps and heat his plate over that* Space 
and fitments for hanging paper ivhen seasoning are wanted, and probably many 
other things, the absence of which I have not noticed in the short time 
available. 


Provincial offices. 


In the damp seasons many occasions must arise w'hon a general drying 
room would be useful for hastening and increasing the output of worh. 

Some of these additions may bo considered unnecessary, but, if their provi- 
sion will tend to train the w^orkmen in habits of orderliness and cleanliness, the 
money expended upon them will be Avell spent. 

VIII. TtEaiOVAIi Ol? TUB OBBXCE TO AKOTHBR STATIOIST. 

original documents of the survey, the printed impressions in 
Clicnaticroiluircments. stock, and the work on the zinc plates w^ill keep in 

Calcutta there would appear to be, from a technical 
point oE view, no absolute necessity to move the ofilco to another station* 
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Better ntmosplieric conditions might liowovor bo obtained, and if another station 
is to bo selootcd tho following iioints shonld be considered, — a moderately dry 
atmosphere would bo best for tho preservation of doouments, tho storage and 
seasoning of paper, and the working and preservation of zinc plates. Rapid 
changes from dry to moist or moist to dry make good registering difficult 
in colom printings 

50. But a more important question in the selection of a new station is that 

_ , . . of labour. If all tho labour, which can he got out 

ijabcur rcqtiiretrtcnt? i i. ^ ^ 

of the Calcutta native, is being obtained intheoGBce 
ut present ho is not worth much. At a hand lithographic pi'ess it takes four or 
^vo men to do one-half, or oven one- third of tho work that two men will do at 
home. A-t niacliirics and platens two men are doing the work which a hoy or girl 
would do at homo, and the girl ivould do more than tho two men. In drawing 
and typing the progress is not onc-lialC of what it is in England, and this is a 
duty requiring no muscular energy, wliich there is no appai^eut reason why the 
native should not do as well as the European. Again graining zinc plates, two 
men do about onc-quartcr ns much as ono man does at home, and so probably it 
runs on tlii'ough all tho d\ities until it strikes ono as possible that native labour is 
not really so clicax> as it looks. The possibly little difFcrence between the cost of 
copi^er engraving here and in Euro 2 >o has already been referred to. The only 
remedies for all this, if the oflico remain at Calcutta, arc firstly, either summary 
dismissal or decrease of pay for inferior or insufficient work, and increase of pay 
as a reward for satisfactory work, or secondly, working piecework. I cannot agree 
with tho Assistant Surveyor Grenoral in charge o£ the Eithographic Office that 
piece-work could not bo applied in the printing section. Printing both on hand- 
press and on niacliino is often paid for by that method. In the dm wing depart- 
ment botli drawing and typing, tho latter especially, can bo pieced out : in the 
correction however of drawings, stones or plates, the application of pieoewoi'k 
rating is more difficult. The same official has, in his evidence, apparently mis- 
understood tho meaning of overtime ” work; but the reasons given by him 
against lengthening tho normal hours of work apply equally against working 
occasionally overtime* But would not increased hoixrs with increased pay ohviato 
the necessity for the lower paid employes having to work in the bazaars before 
coming to or after leaving the office ? By increasing the hours of work and at 
the same time increasing tho rates of pay, the output might perhaps increase 
proportionately, hut on tho other hand it might not. On the whole, if any 
place could ho found where all these difficulties of labour would be ameliorated, 
it would go far to justify the expenditure of money required for moving the 
office from Calcutta. 

Mr. Pope’s arguments against overtime and piecework may or may not be 
valid, but an office which cannot increase its outpnt by temporarily working its 
employ 6s on one or other of these methods, mnst he singularly inelastic and 
incapable of meeting any temporary jii'cssurc of work, 

IX* PjlIKTIKG SCHOOns Ol? THE SATPEKS MiNEUS. 

51. I visited the school of the Sappers and Miners at Boorkee, and possibly 

^ , similar schools exist at Bangalore and Kirkee. My 

Work rcqmrea for presses. ^ - j 

only object in mentioning these schools here is to 

point out that, if any instructions were to bo issued definitely directing all extra- 
departmental work from specified areas to bo sent for reproduction to specified 
•offices, some arrangement should bo made that sufficient work to enable these 
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pi’Gsses to bo kept ^oin^ for training’ pnrposes should bo allocated to tbom, Tbo 
Oilicer Commanding Sappers and "Miners at Eoorkoe Tras a littio afraid lest, if 
orders wore issued that all work from tho Punjab and United Provinces was to 
be sent to tbcT-liomason College, be sbonld find difficulty in getting work to keep 
bis two hand presses running. 

02* Some apologies are duo for this report. Opinions have been expressed 
CoTscicsson and recommendations made with many reservations. 

3My time in India has not been long, and the field of 
enquiry has been wide. Though all officials have given information readily, it 
has nevertheless taken time to collect, and questions of climato and local condi- 
tions of ] ah our influence to so great a degree many of the problems to be solved 
that it is difficult, for one with so slight an experience, to advise more dogmati- 
cally than has been done. 

S. C. GliAlSrT, 

Colonelj JE".* 

Caugotta; 

21st Pehruart/ 1905, 
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